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AT MACH NUMBERS FROM 2.58 TO 3.53 

By C. Ernest H e d s t r o m ,  Jams R. Blackaby, 
and Victor L. Peterson 

Results of  an investigation of the static  longitudinal stability 
and control  characteristics of a cmaxd airplane configuration are pre- 
sented  without analysis f o r  the Mach number range of 2.58 t o  3.53. The 
configuration  consistdl of a triangular wing and a triangular canard, 
both of aspect ratio 2.0, a hw-aspect-ratio  vertical  tail, an& a fine- 
ness ratio 12.5 Sears-Ha&& body. The hhge  line of the caaard w a s  in 
the extended wing chord plane, 1.21 w i n g  mem aernQnam€c chords ahead 
of  the  reference  center of momenta. The ratio of the area of the exposed 
canard panels t o  the t o t a l  area of the wing was 6.9 percent. Data are 
presented f o r  variou. &b-"tione of the body, canard, wing, and verti- 
cal tail at 00 and 5O sideslip f o r  8n angle-of-attack range of -loo 
t o  +15O.  me canar~~ de-ction angles range& fran OO t o  +zoo. 

The possible gains t o  be realized at supersonic  speeds in  the form 
of reduced trim drag and increased maneuverability by the use of canards 
rather than conventional tail-aft  controls have resulted in  increased 
interest i n  these arrangements.  Therefore, an extensive  research program 
aimed a t  determining the  static Longitudinal and directtonal  character- 
i s t i c s  of & number of canazd configurations has been undertaken by the 
NACA. 

As a part of the program, tests were cmducted on a can& configura- 
tion t o  determFne i t s  stat ic   e tabi l i ty  asd control  characteristics in the 
Mach number range of  2.58 t o  3.53. The configuration  consisted of a tri- 
angular w i n g  and triangular nR.nR.rd, both af aspect ra t io  2.0, a Sears- 
Haack body of fineness  ct-ratio  ve;-tid tbl. 
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This report  presents  without analysis the  aeroaynamic  characteristics of 
the  complete  configuration and its caqonent parts. The  static  stability 
asd  control  characteristics of this and similar configurations Fn the Mach 
nmber  rmge of 0.70 to 2.22 are given in references 1, 2, 3, and 4. 

v 

aerodynamic  center  determlned  at CL = 0, percent E 

wing span, f% 

mean  aerodynamic chord of wing, ft 

mean aemaynamic chord of canard, ft 
canard root  chord, f't 

drag coefficient, - drW3 

drag coefficient  at  zero  lift 
m 

lift  coefficient, - lift 
ss 

lift-curve slope taken through zero angle of attack, per deg 

rolling-mat coefficient, rolling llloment i 

sSb 

r o l J A n g - m a m e n t  coefficient  about  stability axis, C2 cos a + Cn sin a 

pitching-moment  coefficient, pit*in@; lllament, referred  to  the 
SSE 

projection of the 0.21 E point on the  fuselage  reference line 

yawing-moment  coefficient, mmnt, referred to the projection 
s= 

of the 0.21 E point on the  fuselage  reference Une 

yawing-moment  coefficient about stability axis,  C, cos a - Cz sin a 

side-force  coefficient, side force 
¶s 

difference  between roUing-mament coefficients about stability &s 
f 

at 5' and 0' sidesup divided by 5'; per  deg - I 



a&k 
P s l i p  divided by ?, per deg 
- difference between side-force  coefficients a t  5O and Oo side- 

canard h i n g e - m m e n t  coefficient, canard hinge moment 
@C(CC/2) 

, referred 

t o  the  projection of the 0.35 Ec point on the fuselage 
reference line 

force  coefficient normal t o  the canard, canard normal force 
¶S 

M free-stream Mach number 

9 free-stream dynamic pressure, ~ b / s q  ~t 

S wing area, formed by extendfng the  leading and traiLing eQes 

SC - exposed canard area, sq ft 

t o  the p k e  of spmetry, sq f% 
8 

4 a angle of attack of wFng root chord, deg 

B sideslip angle ~ a s u r e d  between the  relative w i n d  and vertical  
plase of  symmetxy, deg 

8 angle of deflection of the canard with  respect to the extended 
wing chord plase, positive when trailing edge i s  down, deg 

Configurations are denoted by the following letters used in conibination: 

B body 

v ve r t i ca l   t a i l  
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APPARA!nJS AtaD MODEL 

T e s t  Facility 

NACA RM A58CO5 

The experimental  data were obtained i n  the 8- by 7-foot  supersonic 
tes t  section of  the Ames Unitary Plan Wind Tunnel. This w i n d  tunnel is 
capable of continuous variation of nominal Mach number from 2.5 t o  3.5 
and O f  St&gnatiOn pressure from 2 t o  28 pounds per square inch absolute. 
A more detailed  description of  the wind tunnel may be found in  refer- 
ence 5.  

Description of Model and Balances 

The sting-mounted model (figs. l(a) and (b)) consisted of &z1 aspect 
ratio 2.0 triangular wing, an aspect r a t i o  2.0 all-movable triangular 
canard, and a low-aspect-ratio vertical  tail a l l  mounted on a fineness 
r a t i o  12.5 Bears-Hack body. A dimensional sketch of the  configuration 
is shown in figure l ( c ) .  The wlng and ve r t i ca l   t a i l  had NACA 0003-63 
sections streamwise and the  constant  thickness canard, detailed in flg- 
w e  l(d), had-beveled  leading and t ra i l ing edges. The canard, which w a s  
pivoted about the 0.35 canard mea aerodynamic chord, was mounted in the 
extended wing chord plane 1.21 wing mean aerdynaanic chords ahead of  
the  reference  center of  moments (0.21 E), The exposed area of the canard 
panels was 6.9 percent of  the t o t a l  area of  the wm, while the t o t a l  
area was 12.9 percent of the to ta l  area  of-the wing.  The wlng, canard, 
and ver t i ca l   t a i l  were of  so l id  s teel  construction to mhimize aeroelaetic 
effects. The surfaces were polished t o  give a smooth surface and were 
mrther  treated t o  prevent corrosion. 

Y 

The fuselage was cut off as shown in figure l(c) t o  accommodate the 
s t i n g  and the six-component strain-gage balance which meaeured forces 
and moments on the entire  configuration. Canard normal forces and hinge 
moments  were obtdned frm a two-component strain-gage balance mounted 
in the nose of the f’uselage. The c M ; - w i n g ,  and ver t ica l   t a i l  were 
removable, enabling  data to be taken which would permit an evaluatian of  
the  effect of each of these components on the stabil i ty of  the model.. 

TEST A.ND PROCEDURES 

Range of  Test  Variables 

The tes ts  were conducted at Mach numbers of  2.58, 3.06, and 3.53 
with a constant Reynolds number of  2.5 million per foot. Data were 
obtained for the body alone and for various combinations of  the body and . 
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the wing, canard, eSa vert ical   ta i l . .  The majority of the  tests w e r e  
d e  with the  mdel  at  a constant  angle of sideslip of Oo or 5' and with 
canard deflections from 0' to 20' while  angle af attack w a s  varied 
f r o m  -loo to +19. In  addition, t e s t s  of the complete model with a 
canard deflection of Oo were  made at each of  the  test  Mach numbers with 
angle of attack  constant a t  approximately OO and loo while sideslip 
angle was varied fKrm- -2O t o  +loo. Table I i s  a summary of the  configura- 
t ions  investigated. 

Reduction of Data 

The data  presented  herein have  been  reduced t o  stRndnrd NACA coeffi- 
cient form. m e  pitching-moment coefficients were referred t o  the 
0.21 point of  the u k g  mean serodynemic chord. This Location was the 
same as  that chosen in  reference 1. The cmmd hinge moments were com- 
puted about a  hinge line  located at the 0.35 point of the canard mean 
aerodynamic chord. Transition was not  fixed in the  present tes ts  because 
the  large wire size  required a t  the highest Mach number would have had 
excessive drag. Factors which affect  the accuracy of the  results  are 
discussed in the following paragraphs. 

Stream angle variations. - Surveys of the  stream  characteristics for 
the 8- by 7-foot  supersonic test secticm of the Ames Unitary Plan W i n d  
Tunnel showed tha,t some stream  curvature existed in both the  pitch and 
sideslip lanes. For the  pitch  plane  a stream  angle, which was less 
than 0.21 throwout  the Mach number range, was found t o  exist in the 

than 0.OP. The data presented herein have been corrected fa r  these 
stream angles. 

4 

B 
i vicinity of the model. In the sideslip  plane  the stream angle was less 

Buoyancy corrections.- The static-pressure  vaziations in the test 
section of the wind tunnel were &so determined during the stream survey. 
The I.ongi%uiHnal-buoyancy corrections to the dzag of this mdel due to 
the static-pressure  variations have be- included in all the drag data 
presented. For the complete model, these  corrections amounted t o  less 
than 1.3 percent of the total drag. 

Support interference.- The effects of model supprt  interference on 
the aerodynamic characteristics were considered t o  consist primaxfly of 
a change in the  pressure a t  the base of  the model.  Eowever, the drag 
data  presented  herein  contain no base drag component since  the base 
pressure was measured and the drag was adjusted. t o  correspond t o  a base 
pressure  equal t o  the  free-stream s ta t ic  pressure. 
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RESULTS 

NACA RM A58(=05 

Tb .e  result s are pre 
to  expedite  publication, 

sented in this r e p o r t  without  analysis in order 
Table I, which  includes  model  configurations 

and test  variables,  serves as an index  to  tables I1 through VI in which 
all of  the  experi&ental  data  are  tabulated.  Selected portions of the 
data  are  pyesented In figures 2 through 7. 

Figure 2 shows the  lift, drag, and pitching-moment  characteristics 
wEth  the  canard on and deflected, and w i t h  the  canard  off, f o r  the  three 
test Mach numbers.  Variation of canard  normsl-force & hinge-moment 
coefficients as a function  of angle of  attack  at  constant  canard  deflec- 
tion  angles  are  presented in figure 3. Summarized in figure 4 are the 
maximum lift-drag ratios,  lif’t-curve slopes, minimum dreg Coefficients, 
and  aerodynamic  centers 88 a function of Mach number  with  the  canard at 
zero deflection  and  with  the  canard.  off. Ln-figure 4 the  curves  shown 
in the Mach number range of 0.70 through 2.22 were  obtained from 
reference 1. 

Figure 5 shows the effect of configuration  changes on the lateral 
and directional  characteristics  (rollFng-moment,  side-force,  and yawing- 
moment  coefficients) as a function of angle of  attack  at  constant side- 
slip angles. The  effects of canard  deflection on the  Lateral and 
directional  characteristics are presented in figure 6 as a flmction of 
angle of attack  at  constant angles of  sidesup. Summarized In figure 7 
are AC! zs/p, A C y / p ,  and &,/a as functions of Mach number  at  constant 
angles of attack of 0’ and LOo with  the canard on at zero deflection and 
with  the  canard  off. 

Amea  Aeronautical  Laboratory, 
National  Advisory  Conanittee for  Aeronautics 

Moffett  Field,  Calif., Mar. 5,  19% 
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Configuration 

BVWC 
Bvwc 
BVWC 
BVWC 
BVWC 
B W  
BVW 
BWC 
BWC 
B W  
BW 
Bvc 
BVC 
BVC 
BVC 
BVC 

BV 
Bc 
Bc 
Bc 
B 

- 
6, 

deg - 
0 
2.6 
4.6 
10.0 
19 .k 
0 

0 

0 
10.0 
19.9 
0 

0 
2.5 
4.8 
10.2 
20 .o 
0 

0 
10.0 
20 .o 
0 

B, 
deg 

0@5 
0 
0 

0 and 5 
0 asd 5 
m i a b l e  
0 and 5 
0 and 5 

5 
0 

0 and 5 
0 and 5 

0 
0 

0 and 5 
0 and 5 
0 and 5 
0 and 5 
0 and 5 
O d 5  

0 

Tabulated data, 
table no. 

II( ) III(e) 
I I I M  

J 

V 
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TABLE 11.- AERm 

- 4 6  

- 0 5  
- 2.6 

1.4 
3.5 

11.7 
7.6 

14.4 

3.05 - 10.7 - 6.6 - 4.6 - 2.6 - 0.5 
i .4 

7 6  
3.4 

1 id 
1 4 3  

3 5 3  - 10.7 - 6.6 - 4.6 

- 0.6 
- 2.6 

1 A 
3 A 
7.5 

115 
14.2 

00.0 - A 3 2  
00.0 -.07 5 

00.0 .04 0 
00.0 -.017 

00.0 D 9 8  

00.0 .324 
00.0 39 5 

00.0 - 2 5 8  

00.0 - 1 1 4  
00.0 - 1 6 2  

00.0 - . 0 1 4  
00.0 - D 6 4  

00.0 . 0 3 4  
00.0 -00 3 
00.0 . l a  2 
00.0 2 8 1  
00.0 3 4 5  

00.0 a14 

00.0 - 2 2 3  
0 0 0  - A 3 9  
00.0 -.096 

00.0 - . O l O  
00.0 - . 0 5 2  

0 0.0 .o 3 2 
0 0.0 .07 5 
00.0 J 6 2  
00.0 2 5  1 
00.0 511 

a 2 2 2  .OI~R -5 .93  - . n o 2  
. 0 1 5 0  .0105 -4 .97  -.002 

0 1 2 5  -.DO49 3.21 -1301 
. 0 1 1 9   D O 2 9  - 1 . 4 0  - . 0 0 1  

, 0 1 7 3  -.0117 5.70 - . 0 0 1  

.O776 - . 0 3 5 0  4.18 m.003 

.0394 - .0240  5.43 -.002 

1 1 1 8   - a 4 1 5  3 5 4  " 0 0 3  

. 0 6 0 9  .oa49 - 4 3 3  -.oo3 
D 3 0 6  .0170 -5 .30  -.002 
a 2 1 0  D l 2 4  -5 .44  - 0 0 2  
Dl46 0 0 7 7  -4 .42  -.003 - . ~ .  . . 
a l l 7  .0023  - i a 9  - . 002  

. " 

a 1 2 1  - .0029  2 8 2  -.OO2 
9 1 6 4  -.00.?7 5.06 m.001 
.0355 - a 1 6 6  53.4 - D O 2  

- a a 5 0  4.08 - 0 0 3  
. 0 9 9 4   - . 0 2 9 8  3.47 - D O 3  

. 0 5 6 6  .0175 - 
D a g 8  ,0118 - 
.oa11 ,0086 - 
. 0 1 3 1  ,0019  - .0156 , 0055  - 
. 0 1 3 5   - . 0 0 2 0  

. 0 3 3 6   - . 0 1 1 4  
D 6 3 7  -.a175 
0 9 1 6  - . 0213  

13178 - . o o s 3  

3 9  4 

4 5 2  
4.6 8 

3 3  5 
0.7 7 
2.4 0 

4.0 2 
3.9 5 
3.4 0 

4.3 a 

-a01 
-.o 0 1 
-.o 0 1 
-.o 0 1 
" 0  0 1 
-.o 0 1 

-.o 0 1 
.0 0 0 

-.o 0 1 
- B  01. 

.on01 

a 0 0 2  
D O 0 2  
D O 0 2  
.0002 
. oooa  
.0002 

x, 00 0 
. o o o o  
DO00 
.O O O O  
. o o o o  
D O 0 1  
D O 0 1  
DO01 
.OQOO 
. oooo  

.on01 
- * 0 0 0 1  - . O l O l  

-.OO 0 2 -.OO 07 
-.OOn1 -.0054 

-.OO 0 3 a0 3 0  
-.oo 0 3 .oo 8 8  

-BO 0 3 .02 6 9  
- . 0 0 0 2  .0183 

- 1 3 0 0 1  . 0 3 2 3  

.0005 -.0206 

. O O O 2  -.0089 

.oo 0 2 - . 0 1 3 1  

. O O O l  - . 0 0 4 8  

. o o o o  - .0007  
D O 0 0  ,0035 

-.OOOl , 0 0 8 0  
-.OO 0 1  .01 6 3  
- n o 0 1  a236 
"0002 . 0 2 8 6  

. D O 0 0  . 0 0 0 2  - . 0 1 0 6  

. 0 0 0 1  a001 - 0 0 0 0  

. oooo  . o o n 1  - . 0 1 1 5  

D O 0 1  .0000 -.0006 
. 0 0 0 1  , 0 0 0 0  -.0043 

.0001 - . O O O l  .0070 

.0001 .0000 .0145 

.0001 - . O O O l  . 0 2 1 6  

,0001 . o o o o  . 0 0 3 a  

. o o o l  -.DO 01 . 0 a 5 7  

.03 9 3 

.0z08 

- . O 1 5 R  
,o 0 2 3. 

- . 0 3 5 0  

- . l o 3 6  
" 0 7 0 7  

- 1 2 5 7  

. a i  8 I 

.03 3 2  

.04 9 0 

. 0 0 2 5  

.018 3 

-0312 
-.0640 

-3100 

-06 9 0 

. 0 1 5 6  
a290 

-.0140 

- . O B 9 8  

0 4 8 0  

.0025 
-13 1 3  1 
- 1 3 2 7 2  
-.05 4 3 
-.O 8 1 3  
-.09 8 0 
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TBLE 11.- AER-C cX"ZWTsTICS OF m G O N  C O m F I ~ X ~ S  AT p = 0' - Continued 
(b) BVWC, b = 2.6' 

I 'D c, 
2 5 8  -10.7 00.0 - 2 8 9  0 6 5 6   . 0 4 1 1  - 4 . 4 1  -.001 .0002 -.0001 - . O l e 9   . 0 7 4 5  - 6.6 00.0 -180 0 3 2 1   . 0 3 0 4  - 5 6 0  , 0 0 0  .Oil01 -.0002 -.0100 . 0 3 9 3  - 46 00.0 - 1 2 3   0 2 1 4   . 0 2 4 1   - 5 . 7 4  . ooo  . O O O 2  -.0003 -.0051 a 2 0 3  - 2.5 00.0 -.066 D l 4 6   , 0 1 7 2   - 4 . 5 2  .OOO .0001 -.0002 -.0004 . 0 0 1 7  - 05 00.0 m.010 . 0 1 2 3  .0096 -0.79 . O O O  .0002 -.OOO3 .DO39 - 0 1 6 5  

1.4 00.0 0 4 7   a 1 3 2   . 0 0 2 4  3.59 . o o o  . a 0 0 2  - . 0 o 0 4  
35 0 0 0  A 0 5  a185 "0044 5.67 . d o l  .0003 - . 0 0 0 5  

116 00.0 9 3 2  .0812  - .0287 4.09 -.001 0 0 0 3  -.0004 
7.6 00.0 2 2 1  . 0 4 1 7   - . 0 1 7 2  5 3 1  . O O O  .0002 -.0004 

14.4 00.0 A 0 2  3 . 1 5 7   - 0 3 4 9  3.48 a . 0 0 1  BOO2 -DO03 

3.05 - 10.7 - 6.6 - 4.6 - 2.5 - 05 
15 
7.6 

11.6 
1 4 . 3  

0 0.0 

0 0.0 
0 0.0 

0 0.0 
0 O D  

0 OD 
0 0.0 

0 O D  
0 0.0 

- 2 4 8  0 5 9 1  .Os12 -4.l .9 "002 . 0 0 0 0  ,0004 - D l 6 2  .0627  
- 1 5 3  0 2 9 6  .O234 - 5 1 7  -001 0 0 0 0  .0001 - .OQ82 . 0 3 2 0  
-3 .05  . O B 0 6  , 0 1 9 0  -5 .09  - . 0 0 1  .0000 . O O O , l  -.Oq41 .01.56 
-.055 . 0 1 4 7  . 0 1 4 0  -3.74 - .002  . O O O O  . O O O O  -.0001 . 0006  
" 0 0 6  . 0 1 2 6  . 0 0 8 5  - 0 5 0  -000 .OOOO - 9 0 0 1  B O 3 8  -.0152 

0 4 2  . 0 1 3 6  .0034  3 5 0  B o 0  .0001 -.0002 
1 9 1  D 3 7 7  e.0106 5.07 - D O 1  .0.001 -.OOO2 
2 8 8  0 7 2 1  -13290 4 0 0  - . 0 0 1  B O O 1  - . O O O B  
3 5 2  1 0 2 9  "0233 3.43 - 0 0 1  .0.001 - 0 0 0 3  

' I  
3.53 -10.7 00.0 - a l a  .os58 . 0239  -39.1 - 0 0 1  . oooo  .OOOI -.0141 .0551 - 6 6  00.0 -3.35 a 2 9 4  . O ~ E L  - 4 5 8  - B O X  .a001 . o o o o  -.0073 . 0 2 e 2  - 46 001) -1390 .02OE .Dl52   -4 .32  . ooo  . a 0 0 1   - . 0 0 0 2   - . 0 0 3 4   . 0 1 3 3  

- Ob 00.0 -.005 0 1 3 9  .0080 - 0 3 4  .OOO . 0 0 0 1  -.0002 .0037 -.0151 
- 2.6 0 0 0  -.047 . 0 1 5 9  . 0 1 1 8  -2.94 .O O O  ,0001 - . 0 0 0 1  . O O O O  -.0009 

1.4 00.0 .038 . 0 1 4 5  . O O 4 2  2 6 3  .OOO B O 0 2  -.0003 
3.4 00.0 .08O 0 1 8 2  .0009 4.40 . 0 0 1  .0002 -.0003 
75 00.0 168 . 0 3 5 8  -.0054 4.70 . 0 0 1  BOO2 - B O O 3  

11.6 00.0 2 5 6  a 6 6 5  - . 0 1 1 0  3.85 .OOO , 0 0 0 1  -.0003 
1 4 2  00.0 5 1 6  B948 - . 0 1 4 8  3.33  .OOO . 0 0 0 1  -.0003 

e c 
. . .   . . .  . . .  
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# 1 
. . .  

i 

2 5 8  - 10.7 - 6.6 - 4.6 - 2.6 - 0.5 
15 

7.6 
3 5  

1 1.7 
11.4 

3.05 - 106 - 6.6 - 4 6  - 25 - 05 

3 5 3  - 10.7 - 6 6  - 4.6 

- 0.6 
1.4 

7 5  
3.4 

11.5 
1 4 2  

- as 

00.0 - .28 6 

00.0 - 1 2 1  
00.0 - A 7 6  

00.0 - D6 4 
00.0 -.00 8 . .  

00.0 .05 0 
0 0.0 1 0  8 

00.0 3 3  3 
00.0 2 2  3 

00.0 .40 2 

00.0 - 8 4 4  
00.0 - A 4 9  
00.0 - . l o 1  
0 0.0 -.05 2 
00.0 - .oo 5 
ooa ,045  
00.0 a 9 4  
00.0 1 9 3  
00.0 29 0 
00.0 35 2 

001) - 2 1 9  
00.0 - 1 3 1  
00.0 -1390 
00.0 -io40 
00.0 -.oo 5 
00.0 ,037 
00.0 a7 9 

. - .. 

. - .. 
00.0 .16 8 
00.0 2 5  4 
00.0 3 1 5  

.. . . 

. 0 6 4 3  a 4 6 6  
1 3 3 1 1  0 3 6 1  
. 0 2 1 1  .0298 

0 1 2 3  D l 4 9  
. 0 1 3 9  ,0072  
. 0 1 9 3  -.0004 
13427 - .0128  
. O R 2 5  - a 2 4 2  
1 1 6 4  -D3C7 

~ 1 5 0  ,oa23  

D 5 8 4  0 3 6 5  
D300 , 0 2 8 5  
. O R 1 1  .0240 
D l 5 3  a 1 8 0  
D l 3 5  .0136 

D l 9 3  -0028  
0 1 4 8  , 0079  

D 7 3 9  - 0 1 4 9  
D395 -DO69 

1 0 4 1  - 1 1 1 9 1  

a 5 4 9  a 2 8 8  
~ 2 8 2  . o a 2 8  
.Q203 .0198 
D l 5 5  a 1 6 2  
0 1 3 4  . O l i 9  
a 1 4 6  DO84 
D l 8 3  . 0 0 5 0  
D 3 6 0  -.0023. 
0 6 5 7  -.0077 
. 0 9 4 9  - . 0 1 0 8  

-4.45 - . o o a  
- 5.7 4 -.o 0 B 
-5 .67  - . 0 0 1  

- 4 2 7  -.0 0 1 
- 0 6 2  ,000 

3.59 - . 0 0 1  
5 . 5 9  . o o o  
5 2 2  - . 0 0 1  
4.04  -.OOB 
3.45 -.o 0 3 

- 4 1 0  - D O 2  
- 4 9 6  -.001 
-4.78 -.001 - 3.4 2 -.O 0 1  
- 0 3 7  -.O 0 1  

3.0 8 .O 0 0 
4.86 -.O 0 1 
4.90 D 0 0  
3.93 - D O 1  
3.30 - D O 2  

-4 .00  .O 0 0  
-4 .64  -.O 0 1  
-4.45 -.001 
-3J.o .ooo 
- 0 3 5  .OOO 

2 5 2  ,000 
4 3 4  D O 0  
4.60 - . 0 0 1  
3.8 7 .o 0 0 
3.32 -.o 0 1  

. o n 0 2  

.OO02 
, 0 0 0 2  
.OD02 

.0003 

.0003 

. 0 0 0 3  

. 0 0 0 3  
, 0 0 0 3  

.0001 

. 0 0 0 1  

.0001 

. 0 0 0 1  

. o o o o  

9 0 0 1  
.0002 
.0001 
.0001 
. O O O l  

. oooo  

. o n 0 0  

. o o o o  

. o o o o  

. o n o n  

.DO02 
, 0 0 0 2  
, 0 0 0 1  
, 0 0 0 1  
.OD01 

. o o o a  

. O O O O  -.0150 . 0 6 2 7  
-.0001 -.0057 . 0 2 4 9  
-.0001 - . 0 0 1 1  .0058 
- . O O O ' c !  . 0 0 3 1  - . O b 9 6  
-.0002 . 0 0 0 0  - . 0 2 9 ; :  
- . 0 0 0 3  .Dl 3 0  - . O 4 R 7  
- . 0 0 0 4  -01 7 6  - . 0 6 5 3  
-.0005 .O265 - . 0 9 9 3  

~.~ ~ ~-~ 

- . O D 0 4  . 0 3 4 8   - 1 3 2 4  
- . o o o 4  , 0 4 0 0  - 1 5 3 2  

. a 0 0 1  - . 0 0 4 3   . 0 1 9 2  

.OD03 -.0124 .O521 

. o o o o  , 0 0 5 4  - . 0 1 1 0  

. 0 0 0 1  -.0003 , 0 0 3 3  

-.0002 .011.8 - . 0 4 3 0  
. O O O O  .0075 - . 0 2 6 8  

-.0001 .0159 -.[I578 

m.0003 .0314 - A 1 6 7  
- . 0 0 0 3   , 0 2 3 6   - . 0 8 6 6  

-.0004 . 0 3 6 2   - . I 3 6 1  

. o o o o  - . 0 1 0 9   . 0 4 4 3  

. o o o o  -.0033 , 0 1 3 7  

. o o o o  - . o o o i  . O O l 9  

-.0008 - 0 0 7 3  -.OR65 
-.0008 , 0 0 3 6  - . D l 3 3  

-.0002 . D l 0 9  - . 0 3 9 7  ~ . .. . - .. . 

- . 0 0 0 2  , 0 1 4 5  -.0529 
-.OOO2 , 0 2 1 4  - .0778  
-.0003 .O288 - S O 6 0  
-.0003 ,0738 - . I 8 5 6  

. . . . . . .. . . 



! 5 8  - 10.7 - 6.6 - 4.6 - as - 0.5 
1.5 

76 
35 

11.7 
1 4.4 

1.05 - 10.7 - 66 - 4 5  - 2.5 - 0.5 
1 A 
3.5 
75 

11.6 
144 

553 -10.7 - 6 6  - 46 - 25 - 0 5  
1.4 
3.4 
75 

11.5 
14.3 

00.0 - 2 8 0  
00.0 - 1 7 2  
00.0 - 1 1 5  
00.0 -.061 
00.0 -.OO 6 
00.0 D51 
0 0.0 . l o  5 
0 0.0 2 2  3 
00.0 .333 
0 0.0 .4 0 0 

00.0 - 2 4  0 
00.0 -.145 
00.0 -.09 6 
00.0 - .04 9 
00.0 -.oo 3 
0 0.0 .04 6 
O O D  .09 5 
00.0 A 9 6  
00.0 a90 
00.0 5 5 1  

00.0 - A 2 3  
00.0 - 2 0 9  

00.0 -.OB 1 
00.0 -.04 1 
0 ox, .oo 1 
00.0 -08 5 
00.0 -04 3 

00.0 2 6 1  
00.0 1 7 3  

00.0 3 1 7  

.0630 .0619 -4.45 .OOO 

.0323 , 0 5 0 6  -5.30 B O O  

.0222 .0435 - 5 1 9  . o o o  

.0165 .0363 -3.67 .OOO 

.Dl51 0 2 8 0  -0.39 . o o o  
D l 6 8  131B9 3.07 . O O O  
.0225 0104 4613 
a470 -.0022 4.75 
.OB71 - D l 3 9  3.82 
A 2 1 3  - a 2 1 1  330 

D566 .0506 - 4 3 5  
0 2 9 4  -0419 - 4 9 2  
53209 6 3 7 2  -4.61 
D l 6 6  D 317 - 2 9 6  
D l 5 1  D258 - 0 3 0  
.0166 .0194 2.75 
.0212 0 1 2 8  4.49 

9 7 7 6  -.0043 3.74 
.0428 .0039 4.57 

1 0 8 4  -a081 3 2 4  

,0544 ,0425 - 3 . 8 4  
. o a 9 2  a359 - 4 2 3  

.ole2 .023a 0.09 

.0216 .0320 -3.73 

.0176 .O280 -236 

.Dl73 -019.5 2.49 

.0216 .0150 3.95 

D715 .OD37 3.64 
.0400 .0090 4.31 

.0998 . 0 0 0 5  3.18 

a 0 1  
D O 0  

-.o 0 1 
-.a o 2 
-.o 0 1 
-.o 0 1 
-.o 0 1 

.o 0 0 

.o 0 0 

.o 0 0 

. ooo  

.o 0 0 
-.D 0 2  

.o 0 0 

-901 
-.o 0 1 

.o 0 0 

.o 0 0 

.o 0 1 
a 0 0 a 0 1 

.o 0 0 

.o 0 1 
-0 0 0 

.O n 0 1  -.0001 -.0046 . 0 2 5 4  

. O O O l  -.0002 .0042 -.0107 

.0001 - . O O O 3  -0132 -.0452 

. O O O l  - D O 0 3  .0086 -.0278 

.0002 - . 0 0 0 3  0176 
0 0 0 2  -.OQO4 .O221 

.0003 -.0005 .0547 

.0002 "0005 .0263 

.DO01 -.0005 .0430 

.0002 - D O 0 6  .0481 

. O O O O  .0002 -.0027 

. D O 0 0  .OOOl a050 
-.DO01 a 0 0 1  .0086 

. oooo  a000 .0125 

.OOOO -.0001 .01 66 

.OOOl -.oo 0 1  .a191 
D O 0 1  -.0003 ,0241 
a001 -13003 ,0320 
.OOOO - D O 0 4  a 3 9 6  
.0000 -.OD03 . 0 4 4 8  

. oaoo  

.on00 

.oooo  

.on00 
DO01 
D O 0 2  
D O 0 1  

DO00 
.o 0 01 

.o 0 01 

.oo 0 0 

. o o o o  
-.oo n 1 

.oo 0 0 
-.oo 01 
-DO 0 3 
-.oo 0 1 
-.OO 0 4 
-.oo 0 2  

-.oo 0 4 

-.DO14 
.0054 
. o o a 6  
.01 a 1  

.0a2a 

.015 2 
D l 9 2  

0 3 0 1  
.0376 
.04 27 

-.o 6 2 3 
-.07 9 1 
-.a 9 4 9 
- 1 2 9 0  
-1619 
- A 8  3 0  

.0195 
-.0124 
-.0261 

-.0567 
-.0411 

-.06 57 

- A 1 6 3  
- a 8 4 5  

- 3 4  7 8 
- . I 6  8 d 

.0140 
-d129 
-a24a 
-.XI38 1 
-.05O0 
- .06 5 4 
-.07 0 7 
-5065 
-1 3 6 6  
- 1 5 9 5  

& 
F 

. .  . 



M c, 8, deg I 'D a, h e  

2.58 -10.7 00.0 - 2 6 6   . 0 6 5 6  . O B 4 0  - 4 . 0 5  -.001 .I3001 -0001 , 0 1 2 4  -.0314 - 6.6 00.0 - 1 5 8  . 0 3 6 6  .0707 -4 .32  - , D O 1  .0001 m.0002 - 0 2 0 2  m.0659 

. 0 2 3 8  .0548 - 2 1 0  -.001 a001 - . 0 0 0 3  0 2 7 8  -.0981 
a 2 8 2  .0628  - 3 6 6  .OOO .0001 - . 0 0 0 4  a 2 3 8  - . 0 8 0 9  - 4 6  00.0 - 3 0  3 - 2 5  00.0 - . 0 5  0 - 0.5 0 0.0 .OO 4 

1.5 

7.6 
35 

11.7 
11.4 

3.05 - 1 0 6  - 6.5 - 4.5 

- 0.4 
- 2 5  

1.5 
38 
7 6  

11.6 
14.4 

3 5  3 " 10.6 - 6.6 - 4.5 - 2.5 - 0.5 
1.4 
3 A 

116 
7.5 

1 4 3  

0 0.0 .05 6 
00.0 LO9 
0 0.0 -22 5 
0 0.0 .32 9 
90.0 3 9 4  

00.Q - 8 2 6  
0013 - 1 3 2  

000 - .038 
00.0 -D84 

00.0 .011 
00.0 a5 3 
00.0 1 0 0  
00.0 1 9 9  
00.0 28 8 
00.0 3 4 7  

00.0 - A 9 4  
00.0 -3 .12  

00.0 - 0 2 8  
00.0 "070 

00.0 D l  3 
00.0 1152 
00.0 0 9 2  
00.0 J.7 9 
00.0 8 6 0  
00.0 31 5 

D 2 2 8   , 0 4 5 6  0.16 - . D O 1  
a 2 5 6  -0354  2.19 

0 5 7 1  .0126 3 .93  
a313 .0252 3.47 

a 9 7 4  .0010 3.38  
3 - 3 2 3  - . 0 0 5 l  2 9 8  

a 5 9 1  .0702 - 3 . 8 3  
0 3 3 6  .0603 -3 .92  
00266  13545 - 3 A 4  
. o a a g  . 0 4 8 5  -1.64 
. o a a 3  0418 0.47 
. 0 2 4 8  .0349 2 L 3  
.030j. ,0281 3 3 3  
.O526 D l 9 2  3.78 

1 1 9 7   . 0 0 9 3  2 9 0  
.0878 0133 3a8 

a 5 4 2  

0 2 5 4  
0 2 2 8  

a 2 4 3  

, 0 5 0 1  
B a a 4  
3.111 

9 3 a 3  

. o a a 2  
D a g 0  

, 0 6 0 3  
.0528 
.0487 
.04 4 1 
.0394 
.o 3 4  3 
- 0 3 0 1  

0 2 1 6  
11247 

.0194 

- 3 5 9  - 3.4 8 - 2.7 5 - 1.2 3 
0.6 0 
2 1  6 
3 5  E 
3.5 8 

2.8 3 
3 A 6  

-.o 0 1 
-.o 0 1 
-.o 0 1  
- 9 0 2  
-D 0 8  
- 9 0 2  
-9 0 1 
-a02 
- a 0 2  
- D O 2  

-.o 0 1 
- 8 0 1  

-.o 0 2 
-.o 01. 

-.o 0 2 
"DO2 
-.o 0 1 
-.o 0 2 
a 0 0  -a 0 1 

-a 0 1 
-.o 0 1 
- D O 2  
-.o 0 a 

- a o a  

.OOO2 - D O 0 3  

.0003 - . 0 0 0 4  

.0003 - 0 0 0 5  
DO03 - 0 0 0 6  
DO02 -DO09 
. 0 0 0 1  - 0 0 0 7  

. O Q Q O  .0002 

. o o o o  ,0001 

. oooo  . O O O l  

. o o o o  DO01 

. 0 0 0 1  -.0001 

.0001 . o o o o  

.0001 -.oo 0 2 

.OOOl - . 0004  
D O 0 0  -.0005 
DO00 - . 0 0 0 6  

-.0001 . 0 0 0 1  
.0001 -.0001 
.0001 -.0002 

.0002 - . 0 0 0 2  
, 0 0 0 1  . O O Q O  

. 0 0 0 2  -.QOO1 

.OOOl -.0001 

.OOO2 - D O 0 2  

,0002 -DO04 

. o o o a  . o o o o  

. 0 3 1 9  - 3 - 1 5 7  

. 0 7 6 1  - A 3 4 1  
a 4 0 2  - a 5 2 5  
. 0 4 8 5  - 3 8 7 8  
. 0 5 6 9  - 2 2 5 3  
, 0 6 2 9  - a 5 5 ~  

. 0 1 3 1  - . 0 2 9 6  

.0194  - .0576  
9 2  3 0 -.07 41 
. 0 2 6 4  - a 8 9 0  

. 0 3 4 1  - . l 2 3 3  
D 3 8 2  - . l 409  

. 0 6 0 8  - 2 4 6 1  
0 5 4 7  - 2 1 5 3  

. o ? ~  3 s  -1)2R2 

. 0 3 0 1  -a057  

a 4 6 2   - a 7 5 7  

~ ~~ ~ 

D l 9 3  - . 0 5 4 4  
. 0 2 2 4  - . 0 6 7 3  
. a 2 5 7  - . 0 8 2 5  
. o z 9 2  - . 0 9 7 4  
.0330 - 1 1 4 0  
. 0 3 6 8  - . 1 3 0 9  
.04 4 9  - . 1 6 6 7  
. 0 5 3 1  - a 0 6 5  
. o s 9 4  - . 2 3 8 3  

. .  



... 

- 6.4 - 4.4 - 2.4 - 0.1 
1.6 

7.7 
3.6 

11.7 
145 

'.O 5 - 105 - 6.4 - 4.4 - 2.4 - 0.4 
16 

7.7 
3 6  

11.7 
1 4.4 

1.5 3 - 105 - 6.4 - 4.4 - 2.4 - 0.4 
15 
3 5  

1 id 
7.6 

14.4 

00.0 - 1 7 6  

00.0 -.070 
00.0 -.123 

n o n  -.OI s 
0 0.0 .o 4 1 
00.0 .09 5 
00.0 2 0 2  
00.0 3 0 6  
00.0 374 

00.0 - A 5 0  
00.0  - 2 3 9  

00.0 -.I04 

00.0 -.012 
00.0 -.059 

00.0 . 0 3 4  

00.0 .17 2 

00.0 3 2 6  

o 0.0 .OB o 
40.0 a64 

00.0 - a 0 8  

00.0 - . 0 4 a  

00.0 - 5 2 7  
00.0 -a87 

00.0 - D O 7  
00.0 a32 
0 0.0 .07 2 
00.0 1 5  3 
00.0 2 3  5 
0 0.0 .29 4 

D l 9 9  

.010 9 

.0118 

.016 6 

.0374 

.07 2 8 
L O 5 2  

a552 
a 2 7 7  
D l 9 1  
.o 1 3 7 
Dl 12 
.0120 
-01 6 0 
.0334 
.06 4 7 
.09 3 7 

LIS07 
,0263 
a182 
Dl39 
a 1 1 7  
-0124 
a160 
D3I5 
.os 9 9 
D 8 6 3  

~ 1 3 8  .0100 
.0320 

D O 7 9  

- a 2 4 3  
-.O102 

- a 7 3 9  
-.0505 

-.0873 

a 549 
.0359 

D l 4 4  
a 2 5 2  

-.0083 
.0031 

-.0192 

-.0592 
- . 0 4 0 0  

-.07 13 

,0450 
.o 28 9 
a203 
.0 1 1 7  
DO24 

-DO64 
-.0156 

-.0405 
"0324 

-.0598 

-6.19 - 5.09 - 158 
5.6 8 
3.4 4 

5.4 0 
4.2 0 
3.5 5 

- 4.3 3 - 5.4 1 - 5.4 4 - 4.3 0 - 1.0 4 
2 8  1 
5.0 3 

4.0 8 
5 1  3 

3.4 8 

- 4 1  1 - 4.8 4 - 4.7 9 
- 0.6 3 - 3.4 1 

2.6 2 
4.4' 0 

39 2 
3.4 0 

4 8  6 

.o 0 0 

.0 0 1 

.0 0 1 

D O 0  
.o 0 1 
.0 0 0 
D O 0  

-.o 0 1 

-.O 0 1 
-.001 
.0 0 0 
.o 0 0 
.0 0 0 
.o 0 0 
.O 0 0 

D O 0  
.0 0 1 

-.001 

- a 0 1  
.o 0 1 
D O 0  
.o 0 0 
D O 1  
.o 0 0 
.o 0 i 
.O 0 0 
.0 0 1 
.o 0 0 

.0002 - B O O 3  

.0003 -.0004 

.0003 -.OO 0 5 

0 0 0 4  -BO04 
.0003 -DO06 

DO04 - D O 0 3  
.0003 -DO 0 2 
DO04 -11001 

n o 0 1  .00n1 
DO01 -.oo 0 1 
.0002 -.oo 0 1 
DO01 -.0001 
DO02 - .ooo 2 
.0001 -DO 0 3 
.0002 -DO 0 2 

a001 - D O 0 2  
. D O 0 2  -.00 0 3 

.0002 ,0000 

a001 -DO02 
DO02 -DO01 

DO02 - 0002 
0 0 0 2  - D O 0 2  
a002 -.0003 
BO03 -.0002 
D O 0 3  -.0002 
.0004 -.0001 
DO03 -.OO 0 2 
.0002 "00 0 1  

F r . 



14 c, cL I ‘D 
a, b g  B, w 

2 5 0   - 1 0 . 7  00.0 - . 2 9 4   , 0 6 5 0   a 3 3 1   - 4 . 5 2   - . o o 2  -.OOOI . o o o 5   - & a 3 5  . o g o a  - 6.6 00.0 - 1 8 3   . 0 3 1 1   . 0 2 1 7  - 5 8 9  - .002  .OOOO . 0 0 0 5   - 0 1 4 8   , 0 5 6 7  - 45 - 2.5 

3.5 
1.5 

7.6 
11.7 
1 4 . 4  

3.05 -10 .6  - 6.5 - 4.5 - 2.5 

- 0.5 

- 0.4 
1.5 
3.5 
7.6 

11.6 
14.4 

35 3 - 106 - 4 6  
- 6.6 

- 0 5  
- 2 5  

15 
3 .s 
7 5  

11.6 
1 4 3  

00.0 - 1 2 7  

0 0 8  - .01.1 
00.0 - 0 7 0  

0 0 0  1 0 4  
0 0 0  , 046  

0 0 0  2 1 9  
00.0 3 2 8  
0 0 0  3 9 9  

00.0 - 2 5 4  
00.0 - 1 5 6  
00.0 - . l o 7  
0 0.0 - .05 8 
00.0 - 0 0 9  
00.0 0 4  0 
00.0 0 8  9 
00.0 3 8 7  
00.0 ,238 2 
00.0 . 3 4 8  

00.0 - a z o  
00.0 - A 3  3 
00.0 - 0 8 9  
00.0 - 0 4 7  
0 0 0  - 0 0 3  
0 0 0  0 3 9  
0 0 0  ,081  
OOa A 6 7  
00.0 2 5 3  
00.0 3 1 0  

Do200 .0156 - 6 . 3 6  - 0 0 2  . O O O O  

00103 .DO13 -1.03 - . 002  , 0 0 0 0  
.0131   . 0093   -5 .31  - . O O I  .onoo 

0 1 6 4   - . 0 1 2 6  6.33  “OQ2 .0001 
.0113 -.0062  4.06 - 0 0 1  . 0 0 0 1  

0 3 8 9   - . 0 2 S l  5 6 2  - . O O l  .OOO2 

5 1 2 1   - . 0 4 2 5   3 6 6   - 0 0 3  BO02 

0 6 0 1  .O239 - 4 2 2   - . 0 0 3   - 0 0 0 1  

.O208 .0107 -5.17 - . O O l  - 0 0 0 1  

.0145 .0062 - 4 . 0 0  - . D O 1  .0000 

0 1 7 0  -.OO92  5.25 -.001 .OOOO 
0 1 2 5   - . 0 0 4 7   3 2 4   - . 0 0 1  .0000 

0 6 9 1  - , 0 2 5 9  4 .08  - 0 0 2  .OD01 
. 0 3 6 4  -.0178 5 1 5  - 0 0 1  . O O O l  

L O 0 3   - . 0 3 0 5  3.47 m.003 .0001 

0 7 7 4  - . 0 3 5 ~  4 2 3  - 0 o a  .ooo2 

, 0 3 0 1  a154 -520 - 0 0 1  .on00 

.OIIEI ,0010   -0 .77  - 0 0 1  .on00 

a 5 4 3  0 1 6 9   - 4 . 0 6  

.0199  0 0 7 8  - 4 5 0  
D 2 8 2  0111 -4.72 

.0145 0 0 4 5  - 3 2 4  

0 1 3 0  -.0027 2 9 6  
D l 7 3  - . 0 0 6 1  4.68 
0 3 4 1  ” 0 1 2 1  4.89 
a 6 3 7  - .0174  3 9 7  
0 9 1 3  - 0 2 1 4  3.40 

0 1 2 8   0 0 0 9   - 0 . 2 7  

- . o a l  - a001  
- . O O l  DO00 

D O 0  .oooo 
0 0 0  .oooo 

- 0 0 1  .0000 
- 0 0 1  . O O O I  
-.001 D O 0 2  

0 0 0  .0002 
- 0 0 1  0 0 0 2  
- 0 0 1  a002 

0 0 0 5  - 0 1 0 0  ,0389 

D O 0 3   - 0 0 0 5  . O O O R  
. O O O 2  -.0053 . 0 1 9 9  

.0001 a 0 4 0  “ 0 1 7 1  
0 0 0 3   0 0 9 1   “ 0 3 6 7  
. O O O ~  ,0185 - . o 7 3 a  
0 0 0 0  . o a 7 3  - . l o 7 3  
0 0 0 0  .0327  - 1 2 A 9  

. o o o 5   - . 0 a o 7   . 0 7 7 9  

. o o o 2  -.OOSEI ,0323 
D O 0 3   - 0 1 2 9   D 4 7 R  

. 0 0 0 3   - . 0 0 4 7   0 1 6 5  
D O 0 2  - 0 0 0 6  - 0 0 1 8  

DO00 0 0 7 7   - . 0 3 0 0  
0 0 0 1   0 0 3 6   - . 0 1 5 4  

D O 0 1  a 2 3 9  - .0930  
D O 0 1  0 1 5 7  - 0 6 1 3  

.0001 0 2 9 0  - . 1 1 3 4  

.0003 - 0 1 8 6  0 6 9 a  
D O 0 3  - a 1 1 7  , 0 4 3 4  
. 0 0 0 1  -0081 . 0 2 9 4  
0 0 0 1  -a040 D l 4 0  
D O 0 2  - 0 0 0 3  0 0 0 5  
BOO1 0 0 3 4  m.0140 

0 0 0 1  0 1 4 6  -.0555 

- 0 O O i  0 8 6 6  - 1 0 3 5  
.0001 0 2 1 9  - P 0 4 i  

0 0 0 1  .0071 - . o a 7 5  



2.5 8 - 10.5 - 6.4 - 4.4 - 2.4 - 0.4 
1.6 
36 
7.7 

14.5 
11.7 

5.05 - 1.0.5 - 6.4 - 4.4 - 2.4 - 03 
16 

7.7 
3.6 

14.4 

3.5 3 - 10.5 - 6.4 

- 2.4 
- 4.4 

- 0-4 
16 
3 6  
76 

14 .4  
11.6 

00.0 - A 7  3 

00.0 -.06 5 
00.0 - .I2 0 

n o .o - .o Y. o 
00.0  0 4 4  
o q a  .099 
0 0 0  2 0 3  
00.0 3 0 7  
00.0 3 7 4  

00.0 - A 4 7  
00.0 - 2 3 0  

0 0.0 -.io 0 
0 0.0 -.05 5 
00.0 -.008 
00 .0  .030 
0 0.0 .00 3 
00.0 .174  
00.0 3 2 7  

00 .0  - 2 0 9  
00.0 - A 2 9  
00.0 -.088 
0 0 0  - . 0 4 8  
00.0 - 0 0 0  
00.0 0 3  3 
0 0.0 .07 3 
00.0 A 5 2  
00.0 2 3  3 
ooa . a g o  

D 2 9 0   D 4 3 6  - 5 9 5  -.001 

13127 
.018 8 

DO95  
.010 9 
D l 5 6  
0 3 5 9  
Do7 14 
1 0 3 9  

a545 

-0178 
a 2 6 6  

0 1 2 2  
Dl00 
- 0 1 0 9  
Dl49 
0 3 2 5  
D9 2 2  

.OS 1 6  
0 2 7 0  

.013 5 

.018 6 

.0113 

. 0122  

.015 9 
a3 10 

Do847 
.05 0 4 

0 3 0 5  - 6 . 3 9  
.0167 - 5 A 3  
,0082 -1 .04 

- .0259 6 3 5  
-.a110 4 0 7  

- .os14 5 6 7  
- . 0 7 5 1  4 3 1  - .0;8 8 2 3.6 0 

.05 4 I - 4.3 7 

.0.3 4 7 - 5.5 4 
D236 - 5 6 5  
D O  1 7  - 0.8 2 
.o 17 2 - 4.5 5 

-.DO 9 4 3.4 7 
- .0,2 0 6 56 1 

- -0.7 2 3 3.5 4 
-.0409 5 3 7  

Q 4  3 8 - 4.0 4 
.Oi282 - 4.7 8 

D l 0 7  - 3 5 3  
. O ! l 9  6 - 4.7 3 

.Do17 - 0 6 0  

- .0,16 5 4.6 1 
- .O:O 7 5 2.6 7 

- ,0,3 3 1 4 9  0 

- .0.5 9 9 3 A 2 
-11489 4.00 

-.o 0 1  

-.OOl 
-.001 

.o 0 0 
-.o 0 1 
-.001 
-.002 
- . o o a  
-.OO2 

-.o 0 2 
-a01 

- a  01 
-.o 0 2 

-.o 0 1 
- D O 1  
- . O O l  
- . 0 a 2  

- D O #  
-DO2 

-.OQl 
-.003 

.o 0 0 

-.001 
-.o 01 
- 0 0 1  
- 0 0 1  
-.001 

.0000 

DO00 
a000 

.0000 
DO01 
.oo 0 1 
DO02 
.0003 
. a002  

.0001 

.On00 

.on00 

.on00 

.on00 
a n o o  
a001 
a 0 0 1  

a000 
.oooo 
DO00 
.oooo 
DO01 
. 0001  
.0002 
.0002 
a002 
0 0 0 2  

.on00 

.oo 0 5 

0 0 0 3  
.oo 0 3 

.oo 0 2 

.oo 0 2 

.oo 0 2 

.oo 0 4 

.DO 0 5 

.oo 0 2 

.a0 0 3 

.DO 0 2 

.a0 0 2 

.oo 0 2 

.oo 0 1 

.oo 0 2 

. O O  0 3 

0 0 0 2  
a003 
a002 
DO05 
1 ) O O I  

.oo 0 2 

.oo 0 2 

.oo 0 3 

.oo 0 3 

.oo 0 4 

.oo n 3 

.DO o a 

. .  

I h 
C a 

. . . . . . . . . 



i b - 1  

2 5 8  r 1 0 . 7  - 6.6 - 4.6 - 2.6 - 05 
1 A 
3 5  
7 6  

11.6 
13.5 

3.006 - 10.6 - 6.6 - 4.6 - 2.5 - 05 
1 A 

7 5  
3 5  

11.6 
13.4 

3.53 - 10.7 - 6.6 - 4.6 - 2.6 - 0.5 
1.4 
3.4 
7 5  

115 
13.4 

4.9 -29 6 

4.9 - .12 9 
4.9 - 18 5 

4.9 - D 7 2  
4.9 -.01 4 
4.9 133 9 
4.9 .09 7 
4 9  2 1 4  
5.0 3 2  3 
5.0 3 7 1  

4.9 - 2 5  6 

4 9  - 1 1 2  
4 9  - 1 5  9 

4 9  - . 0 6 1  
4 9  - .012 
4.9 a32 
4 9  D B 3  
4 9  1 8 4  
4.9 .28 1 
5D 3 2 4  

5.0 - 2 2 4  - .~ 
5.0 - 1 3 7  
5.0 -.096 
5.0 -13.5 4 

5.0 .03 1 
5.0 - a 1 1  

5 .Q .O 7 5 
5.0 A.6 3 

~ . . . 

5.0 2 4 9  
5 1  2 9 3  

.06 8 4 

. 0 2 2 9  

.0338 

.0158 

.013 0 

.013 5 
13183 

13784 
D 4 0 6  

LOO7 

,0606 
.O 30  7 
0 2  11 
.0151 

. 0128  

. 0 1 6 8  

. 0 3 6 4  

a 8 9 0  

0 5 5 5  
, 0 2 9 2  

0 F 2 7  
0 1 5 5  

B 1 3 4  
D l 6 9  
0 3 3 7  
0 6 3 6  
.0822  

. 0 1 a 7  

.06 9 a 

. oaos  

1334 5 
.o 27 1 
. 0 1 7 1  
.0107 

-.OOJ8 
.0035 

-.0101 
- .0226 
- 0 3 3 3  
- .0382 

,0239  
.o I ‘I 5 

.008 2 

.0030 
- . 0 0 2 4  
- .0067 
-.0157 
- .0239 

ala9 

- 0 8 7 5  

Dl8 4 
.0123 
-0096 
. 0063  

- . 0 0 0 9  
-.0044 
- . 0 1 0 3  
-.0160 
- D l 9 4  

. a 0 2 5  

- 4 3  3 

- 5.6 4 
I 5.4 8 

- 4 5 6  - 2.0 6 
2.9 2 
52 8 
5.2 6 
43. a 
3.6 9 

- 4 8 2  
-5J .8  - 5 8  9 - 4.0 4 - 0 9 8  

2A 8 
4 9  i 
5.0 6 
4.0 5 
3.6 4 

- 4.04 - 4 6 9  - 4.6 2 - 3.4 5 - 0.8 4 
2 3 1  
4.4 3 
4 8  2 
3 9  2 
3.5 6 

-.O 5 5 

-.o 4 4 
-.o 4 7 

-.O 4 1 

-.O 3 fi 
-.O 3 5 
-.o 3 4 

-.o 3 5 
-.o 3 4 

-.O 5 1 

-.o 4 8 
-.O 4 5 

- 0 3  9 
- 0 3  7 
-.o 3 5 
-0  3 4  
-.o 3 3 
-.O 3 2 
- 0 3 3  

“ 0  4 9 
-.o 4 3 
-.O 4 0 

-.o 3 7 
-.o 3 8 

- 0 3 4  
- 0 3 5  

- a 3 3  
-.O 3 1 
- 8 3 2  

-.a 3 0 

-.0041 

- . 0042  
-.0039 

-.004 4 
- . 0 0 4 5  
- .0047  
- D O 5 2  
- . 0067  
-.0078 
-.OOU5 

- . 0034  
- .0037 
-.0040 
-.0040 
- . 0 0 4 1  
-.0042 
-13044 
- . 0057  
- . 0 0 7 1  
- . 0 0 7 8  

-.on19 
- . 0026  
- .0030 
-.0034 
- .0036 
- 0 0 3 8  
“0042  
- . 0 0 5 5  
- . 0 0 7 1  
- .0079 

.014 3 

.Oil5 

.010 2 

.0078 
, 0 0 6 8  
.006 1 

, 0 0 3  2 
.004 7 

D O 2 b  

.oo 9 1 

, 0 1 1 6  
.oo 9 2 
.008 0 
.007 0 
.0058 
.0049 

, 0 0 2 9  
.0012 
.oo 0 7 

.0099 
-0 0 7  6 
. 0 0 6 7  

.OD50 

.OO 5 8 

.oo 4 i 
DO3 5 
D O 2 3  
D O 0 6  
-00  0 0 

.a04  z 

-.oa 3 0  , 0 8 8  4 
- . 0144  . o s 5 2  
- . 0 0 9 8  .03R2 

-.0002 .0004 
-.0049 . O l Q l  

.OD41 - . 0 1 7 a  

.0089  ”0359 

.ole6 -.07 3 1  

. 0 2 6 9  - ; L O 4 9  

. 0 3 0 6  -.I195 

-.0208 . 0 7 6 5  
- .O l25  . 0 4 6 9  
- .0086 .O327 
- . 0 0 4 4  .0161 
-.0003 .0004 

. 0 0 3 6  -.0147 

. O O B O  -.0311 

.0162 -D621 

. 0 8 3 9  ” 0 9 2 0  

. 0 3 7 1  - 1 0 5 6  

-.Ole4 . 0 6 9 0  
-.01 1 6  .04  3 0  
-.0078 , 0 2 8 3  

- . 0 0 0 3  D O 0 5  
- .0039 S I 1 3 5  

.0032 - . O l a 6  

. 0 0 7 3  -.O272 
13148 -.0561 
.O218 -.OA29 
.0249 - . 0 9 4 8  



TABLE In.- AERODYNAMIC -S!~ICS OF WIX-OM c o m m r m s  AT p 3° - Continued 
(b) BVWC, 8 = l.O.Oo 

' QJ &g B J  aeg cL I 'D c, I c h  I 1 %  1 %  
L 
1258  -10.7 4.9 - 2 8 2   D 6 4 6   . 0 6 3 3   - 4 3 7   - . 0 5 6   - . O n 5 3   9 1 3 1   - B O 3 8   . O 2 2 7  - 6.6 4.9 -.171 D 3 2 9  .OS12 - 5 1 8   - . 0 4 7  -.0054 9 1 1 0   . 0 0 4 9   - 0 1 2 9  - 4 6  4.9 - 1 1 6  9 2 3 3  .0449  - 4 9 9  m.043 - . 0 0 5 5  . 0 0 9 b  9 0 9 3  -.0300 - 2.5 4.9 - . 0 6 1  Dl81 .0377 - 3 3 7  - . 0 4 1  -.a057 . 0 0 8 3  , 0 1 3 8  - .0472 - 0.5 4.9 -DO7 D l 6 4  .0298 -0 .40  - .037  - . 0 0 5 8  DO67 , 0 1 8 2  - 9 6 4 3  

1.4 4 9  .048 , 0180  .0216 2 6 5  -.036 - . 0 0 6 1  . 0 0 5 6  .O223 - . O R 0 0  
35 4.9 1 0 5  0 2 3 ' 1  a 1 3 5  4.45 - 0 3 4  - . a 0 6 8  . 0 0 4 7  . 0 2 6 7  -.0972 
7 6  4.9 2 2 4  0 4 0 3  -.OOOO 4 6 3  - .032  - . 0084  e 0 0 4 4  . 0 3 5 4  -.l308 

11.6 5.0 3 3 1  0 8 7 8  -a113 3.77 - 0 3 2   - . a 0 9 4   . ( I 0 3 2   . 0 4 3 4  - A 6 3 0  
1 3 5  5.0 3 7 9   l l l 0   - D l 6 5  3-43. "031  - 9 0 9 8  0 0 2 9  . (3471  - . I785 

3.05 - 10.6 49 - 6.6 4.9 - 4.6 49 - 2.5 4 9  - 0.5 4 9  
1 A 
35 

4 9  
4 9  

7 6  4 9  
1 lh 4 9  
13.4 5.0 

3 5 3  - 1 0 6  5 -0 - 6.6 s .a . .. - 4.6 5 .O - 2 5  5 .o - 0 5  
1.4 5 -0 

5 .o 

7 5  
3 A 

5 -0 
5 -0 

13.4 
116 

5 1  
5 .O 

- 2 4 0  .0567  .0516  - 4 2 3  - 0 5 4  - . 0045  - 0 1 1 2  
- 1 4 4  9 2 9 7  .0426 - 4 8 4  - .046 -BO48 - 0 0 9 3  
-.096 , 0 2 1 6  .0376 -4.42 -a42 -DO50  . 0 0 8 2  
"048 0 1 7 0  9 3 2 1  -2 .84  " 0 4 0  - . 0051  9 0 7 ' 0  
m.002 0 1 5 5  a 2 6 3  - 0 1 1  "036 - .0051  . 0 0 5 5  

.046 .0167  . 0 2 0 1  2.73 - 9 3 4  - .0052 0 0 4 5  

.094  0 2 1 8  .0147 4 2 9  "032 -DO56  4 0 3 5  

2 8 9  a 7 7 9  - 0 0 2 6  3.71 -a30 - . O O R 2  . 0 0 1 6  
1 9 6  a433 BO50  4 . 5 4  - .030   - .0069 D O 2 8  

9 3 3  0 9 8 7  -.0064 3.37 -.030 m.0090 9 0 1 7  

- 2 0 9   D 5 2 4   . 0 4 2 3  - 3 . 9 9  - .OS2  - .0028 0 0 9 6  
-124 D 2 8 4  . 0 3 5 9  - 4 3 5  - 0 4 5  -.0037 . 0 0 7 9  
- . O R 1  . 0 2 1 3  .03:!1 -3.81 m.049 -.0041 ,0071 
- . 0 4 1  - 0 1 7 1  .O283 -2 .38  - S I 4 0  - . 0045  . D O 6 1  

. O O l  0 1 5 6  ,0238 0.09 q.037' - .0047 , 0 0 5 1  

.042  D l 6 9  , 0 2 0 0  251 - . 0 3 5  - .0049 . 0 0 4 1  

1 7 4  D401 .O100 4.34 -.031 -.0063 . 0 0 2 4  
3.58 0 7 1 3  D O 4 9  3.62 "030 -.On79 . 0 0 1 3  
2 9 7  .OB99 .0026  3 3 1  m.030 - . O O R 8  .001.3 

.085 ~ 2 1 1  . O I ~ O  4.01 - . 0 3 a  - . 0 0 5 1  . O O ~ A  

-.OO20 , 0 1 6 9  
.0056  -.0133 
.0092 - . 0279  
.01 3 0  - .0422  
Dl 6 8  - .0574  
.OB06 - .0718  
0 2 4 5   - 0 8 5 9  

~ .~ 

. 0 3 2 0   - d l 5 7  

.04 3 1 -.16 1 0  

.0396  - . l 4 6 0  

-.0008 . 0 1 4 1  
. 0059  "0136 
, 0 0 9 1  - . 0 2 6 1  
. 0 1 2 2  - 0 3 7 9  
.01 6 1  - . 0527  
01 9 6  -.06 5 4 
.O232 -.0794. 
. 0 3 0 4  - . l o 7 5  
.0777 - .1363  
.04 1 2  -.-I510 

k;; 

I \ 

. . . . .  . 

1 .. 
. . . . . . . . . .  . . 

1 1 
. . .   . .  



. .. 

4 I * 

2.5 8 - 10.7 - 6.6 
4 9  - 2 6 5   D 6 6 9  . 0 8 3 7  - 3 9 6  -.057 -.0055 
4.9 - 6 5 5   D 3 8 0   , 0 7 0 4  -4.09 - 0 5 0  -.0058 - 4.5 - 2 5  - 05 

1.5 
3.5 
7.6 

11.7 
13.5 

3.05 - 1 0 6  - 6.5 

- 25 
- 45 

- 0.4 
15 
35 
76 

1.1.6 
13.5 

3.53 - 1 0 6  - 6.6 - 4.6 
" 2.5 
" 0 5  

1.4 
3.4 
7.5 

11.5 
13.4 

4.9 - 1 0  2 
4.9 - .04 7 
4.9 .OO 6 
4 9  a 5 7  
49 .IO9 
4 9  2 2 6  
5.0 .3 3 1 
5.0 3 7 6  

4.9 -.a 2 4 
4 9  - 1 8 9  
4.9 - .OB a 
4.9 -.035 
4.9 D l 2  
4 9  0 5 6  
4 9  3 0 0  
4 9  3 9 9  
4 9  2 9 0  
5.0 3 2 9  

5.0 - 1 9 3  
5.0 - 1 0 9  
5.0 -D68 
5.0 -.O2 6 
5.0 ,016 
5.0 .o 5 2 
5.0 .09 1 
5.0 .177 
5.0 2 5 9  
5 A  . a 9 5  

a 2 9 9  
D 2 5 2  
.0248  
.0272 
.O 3 3  0 
.05 8 7 
0 9 9  3 
3 2 2 2  

0 5 9 8  
11343 
a 2 6 8  
a 2 3 6  
.0234  
11250 
.o 3 0  9 
.05 4 0 
,089 6 
1102 

0 5 1 9  
,0322  
.0262  
D 2 3 0  
.O228 
. 0249  
0 2 9 4  

0 8 2 8  
, 0502  

A010 

a566 
.06 3 5 

a 3 9 0  
.04 7 2 

0 1 4 9  
D 3 0 0  

-DO20  
.0030 

.0694 

.o 5Y 5 
D 5 4  0 
0 4 8 5  
.0426 
.O 36 5 
.0304 
.0203 
.OX36 
0 1 0 4  

.O 5 8  4 

.0512 

.04?5 
,0435 
.o 39 4 
.o 35 8 
.0318  
.0260 
a 2 2 7  
, 0 2 0 8  

- 3.4 2 - 1.8 6 

2.0 9 
0 2  3 

3 3  1 
3.8 4 
3 3  3 
3.0 8 

- 3.7 4 - 3.7 5 - 3.0 6 - 1.47 

2.2 2 
0.5 1 

3.2 2 
3.6 9 
3 2  4 
29 9 

- 3.5 3. - 3.3 9 - 2.57 - 1 1 3  
0.6 8 
2J.o 
31) 9 
3.5 3 
3.1 3 
2.9 2 

-.o 4 7 

-.o 3 9 
-.O 4 3 

- .036  
-.o 3 5 
-.o 3 3 
-.O 3 4 
-.O 3 3 

- a 5 6  
-.o 4 8 
-.O 4 6 

- a 3 9  
-a  3 6 
- a  3 4  
- a 3 1  
-.031 
- D 3 2  

-D54 
-a4 7 
-D4 7 -.o 4 3 
-.o 3 9 
-.o 3 7 
- . 0 3 5  
- . 0 3 1  
-.O 3 1 
-9 3 0  

- ~ 4 a  

- 0 0 6 2  
-.0065 
- . 0070  

"0076 
- . 0 0 7 4  

- . 0 0 9 2  
- D l 0 1  
- 0 1 0 6  

- 0 0 4 7  
-0050 
- 0 0 5 5  
- 0 0 5 6  
- .0058  
- 0 0 6 1  
- D O 6 3  
-DO76  

-.0100 

-.OO32 
- . 0 0 4 1  
- 0 0 4 5  
- . 0 0 4 8  
- . o n 5 1  
-.0054 
- . 0056  
- .0069 
- . O O R B  
-DO99 

- . o o g a  

Dl06 
.01 3 4 

.0091 

.007 3 
, 0 0 6 0  
D O 4  9 
DO4 5 
.003 5 
DO37  
.0034 

.0113 

. O O Y  3 

. 0 0 8 3  

.006 6 
a 0 5 1  
D O 4  1 
x3035 
.oo 2 1 
0 0 2 3  
. 0 0 2 6  

.0097 

.007 9 

.007 7 

. 0 0 6 3  

.oos 1 

.004 1 
D O 3 5  
D O 2 3  
-00  2 4 
, 0 0 2 2  

.OI 3 3 -D3 5 11 

.02OY - . 06R6  

. 0287  - . l o 2 1  

.02 4 8  -.08 5 7  

. 0 7 2 9  - .1200  

.0370 - 1 3 7 H  

.04  0 9  -a5 3 9  
, 0 4 9 3  - . l 9 o a  

.O612 - 2 4 5 7  
0 5  75 - .227 5 

.01 3 5  - .0317 
a 2 0 3  - .0617 
. 0 2 3 8  - . a 7 6 7  
D 2 7 2  -.0916 
. 0 3 0 8  - 1 0 8 2  
. a 3 4 4  - A 2 3 0  
. 0 3 8 3  - 1 3 9 0  
D 4 6 5  - 1 7 4 6  
00544  - 2 1 1 9  
,0581 - 2 2 9 3  

D l  3 6  -.0315 
.01 9'7 -.05 7 1 
13230 - . 0714  
,0264 -.O85R 
.0297 - . l o o 0  
. 0 3 3 5  - 1 1 6 0  
.0?571 - 1 3 0 6  
, 0 4 4 9  "1646 
. 0527  - 2 0 0 1  
.05 6 7  - . a 1 9 5  

5 a ul 



- 2.4 
- 4.4 

- 0.4 
16 

7 6  
36 

13.5 
11.7 

3.Q5 - 10.4 - 6.4 - 4.4 - 2.4 - 0.3 
16 
3.6 
7.6 

11.7 
3 3.5 

3.5 3 - 105 - 6.4 - 4.4 - 2.4 - 0.4 
15 

7.6 
3.6 

116 
13.4 

4.9 -.I74 
4.9 -.I 2 2 
4.9 -.Of38 

4.9 .Q 4 1 
4.9 -.012 

4 9  .094 

5.0 3 0 5  
5 0  3 4 9  

4.9 - .I4 7 
4.9 - 2 3 8  

4.9 - d o  2 
4.9 - .05 5 
4.8 -.009 
4.9 .Q3 5 
4.9 .08 1 

4 9  aal 

4.9 1 i . 5  
4.9 2 6 5  
4 9  3 0 4  

5.0 - 2 0 7  
4.9 -.I26 
4 9  -.OB 6 

4 9  -330.6 

4 9  .070 
4 9  .031 

5.08 .l.5,2 
5.0 .23,4 
5.0 269 

4 9  - .04;7 

.0315 
112 1 6  
.014 9 
.012 5 
-01 3 2 
.0177 
0 3 8 4  

.09 4 0 

.07 4 0 

-05 5 7 
.02 8 3 
.0198 
.014 1 
,0122 
.0127 
.O 1 6 ' I  
. a 3 4 5  
.06 6 2 
.OR 3 4 

D 2 6 4  
.o 5 0 7 

a 1 9 1  
.014 5 

11130 
a123 

0 1 6 5  
0 3 2 2 :  
.06 0 0 
-07 6 0 

. a 4 5 0  -5 .52  - . 0 4 6  

a 1 8 2  -4 .53  - . 0 3 9  
a 3 2 0  -5 .65  - . 0 4 3  

. 0019  -1 .00  - 0 3 7  
-.OD99 3 1 9  m.034 
" .0:2 3 7 5.3 0 -.o 3 4 
-.0501 5 2 4  -.035 

-.0:817 3.71 - 0 3 9  
-.Oi729 4 1 3  -.037 

.0.551 - 4 2 8  e.055 

.0357 - 5 1 9  - . 0 4 5  

.0!2Y3 - 5 1 7  -.041 

. o i l 4 3  - 3 9 2  -.037 

- -0'0 7 5 2.7 6 - .O 3 3 
.a.o 3 3 - 0.7 7 - .o 3 5 

-0 i3  91 5.0.3 -.Q 3 3 
" .0!18 1 4.8 5 - .o 3 a 

-.0.5?6 4.00 -.a35 
- .0.649 3.64 -.038 

.oi4 3 9 - 4.0 7 

.Ol2 d 4 - 4.7 7 

.012 0 1 " 4.4 9 

.Oil 1 6  - 32.5  
D'O 2 9 - 05'2 - .O;O 5 7 2.4 2. 

-.01141 4 2 2  

- 014 6 0 3.8 9 
- a.13 0 8 4.7'1 

-&26 3 5 4  

-.a 5 4 
- . 0 4 4  
- 0 4 0  
-a37 
-.034 
-.033 
-.033 
-3333  
-.036 
- . a 3 0  

-.0050 .0106 

- . a 0 4 7  a007 
- D O 4 4  0 0 7 7  

-.!042 0 0 6  1 

- a 0 6 4  . D O 1 5  

- . oa49  . a 0 9 7  

- . a o 4 a  a a 6 8  

- . a050  ~ o 4  2 

-.0073 330 n l  

- .004 5 si a 5 

- . 0 a 4 5  . a 0 7 8  
- . 0 0 4 6  33088 

-.004 3 .006 6 
"004 0 .005 6 
- D O 3 9  .0047 

- . 0 0 4 9  a020 
- .QO39 .0038 

- . 0 0 6 5  -.0004 
- . O O 7 4  -.0009 

- . 0 0 3 4  BO7 3 
-.0020 a 0 9  2 

- 0 0 3 6  0 0 6 5  
-DO36 B O 5 6  

- D O 3 5  .0035 
-.OQ35 D O 4 4  

- .a037 11029 

- D O 6  8 - . O O  0 5 
-.0078 - D O 0 6  

- . a 0 4 9  .0012 

% 

. .  . 

* 4 

. .. ... . .  
: 1 



i i I 

- 6.6 - 4.6 - 2.5 - 0.5 

3.5 
1.5 

76 

13.6 
11.7 

3 0 5   - 1 0 . 6  - 6.5 - 4.5 - 2.5 - 0.4 
1.5 
3 5  
7 6  

13.5 
11.7 

3 5 3  - 1 0 6  - 6.5 - 4.5 

- 0.5 
- 2.5 

3 5  
1 A 

7.5 
11.6 
1 3 . 4  

4.9 -.180 

4.9 -.067 
4.9 - 1 2 5  

4.9 - .01 0 
4.9 .o 4 4 
4.9 . l o  3 
4.9 2 1 7  
5.0 3 2 8  
5 0  .376 

4 9  - 2 5 0  
4 9  -.I52 
4 9  - . l o 2  
4.8 - .o 5 4 

4.8 .04 1 
4.8 - . 0 0 6  

4.9 a90 
4 9  1 8 6  
4.9 2 8 4  
4 9  3 2 8  

5.0 -217 
4.9 - 1 3  2 
4 9  -.OB9 
4.9 - .o 4 7 
4 9  -DO5 
4.9 D 3 7  
4 9  0 8 0  
5.0 1 6 8  
5.0 2 5 2  
5.0 2 9 2  

.03 1 2  

.02 0 6 

.013 5 

.010 9 

0 1 6 9  
-03 9 4 
13786 
1 0  1 3  

.os 7 2 

0 1 8 2  
13129 
9 1 0 6  
.0114 
.015 9 
.03 5 3 

.OR 9 5 

9 2 6 9  
0 5 3 1  

.016 4 
0131  
0 1 1 5  
0 1 2 0  
0 1 5 8  
0 3 3  8 

0 8 1 5  
.06 3 2 

0 1 1 a  

.oa 7 7 

-06 a 9 

. 0204  -5.77 - . o l e  , 0039  
,0142 - 6 . 0 8  - . 016  .0025  

. 0 0 1 3  - 0 9 6  -.015 , 0 0 0 3  
,0083 - 4 9 6  -.016 .0014 

-.0058 3.72 -.01.5 -.0007 
- . ( I121  6.09 -.015 -.0020 
"0240 5.50 -.018 - . 0 0 4 5  
- . Q 3 4 8  4 5 7  - 0 2 2  -.0066 
- . 0 3 9 5  3.71 - .024  -.0074 

. 0 2 3 1  - 4 3 6  - . 0 2 Z  .OOS4 

.0148 -5.47 -.019 , 0 0 3 1  

.0107 -5 .64 - a 1 8  . 0020  

. O n 5 8  -4.15 - 0 1 6  .0011 

~~ ~ .. . " - .. 
- . 006 l   5 .66  - 0 1 6  -.0016 

- . a 2 4 4  4 1 2   - 0 2 3  - 0 0 6 0  
-.0167 5.28  - .019 -.0038 

- . 0 2 7 8  3.66  m.025 - D O 6 9  

.. . - 

.0156 - 4 1 0  - , 0 2 5  .a056 
13102 - 4 9 0  -.021 0 0 3 2  
.0075 - 4 8 6  - .020  .0021 
0 0 4 3  - 3 5 6  -.019 .0011 
.OOll -0.42 - . 019  13002 

- 0 0 2 3  3.10 -.018 -13006 
m.0052 5134 - 0 1 9  -.0016 
-.0107 4.96  - 0 2 0  - .OQ38 
-13162 3.99 - 0 2 5  -.0062 
- . 0 1 9 0  3.58 - . 026  - 0 0 7 2  

- 0 0 5 6  
- 0 0 5 P  

- 0 0 6  4 
- 0 0 6  3 

-1306 3 
-DO6 2 
- 0 0 5 4  
- 0 0 4 4  
-.003 9 

- 0 0 4  6 
-13057 
- 0 0 6  0 
-.006 6 

- 0 0 6  5 
-.006 6 

- 0 0 6  3 
- .005  5 

- 0 0 4  2 
-.004 7 

-.005 3 
- D O 4  3 

- 0 0 5 7  
- 0 0 6  1 
-.006 1 
- 0 0 6  1 
- . 0 0 5 9  
-.005 1 

-DO4 0 
- 0 0 4  3 

- D l   4 4  
-.oo 9 8  
-.OO 4 9  
-.oo 0 2 

.OQ 9 1 
0 0 4 1  

0 1 8 8  
00374  
13710 

"02 0 3 
- .012 6 

- 0 0 4 4  
-.0085 

-.OO 0 2 
.oo 3 7 
.oo 8 0 

.02 3 9 
-01 6 2 

.02 7 2 

-13114 
- 0 1 8 2  

- 0 0 7 7  
- 9 0 4 0  
- 0 0 0 3  

,oo 3 5 
.oo 7 5 
D l 5 0  
a 2 1 9  
Do251 

-05 5 4 
.0369 

.OO 0 4 

. o l e o  
- . O Z ~ E I  
-.0367 
- 0 7 4 3  

- . I 2 2 2  
- A 0 7  1 

.07 h 5 

.04 7 0 

.0310 

.0153 
- 0 0 0 4  
-.0155 
-.0312 
-.06 2 8  
-.09 1 3  
- 1 0 5 5  

.06 7 7 

. 0414  
0 2 8 1  
0 1 4 6  
.oo 0 5 

- 0 2 8 2  
- 0 1 3 5  

- .0567  

-.09 4 8 
- . O B 1 8  



M CL cm L/n 0, deg BJ be6 

2.58 - 105 4.9 "278  .0600 0 5 9 9  -4.64 -.023 0 0 5 1  -.0060 - B O 4 2  .0241 - 6.4 4.9 - A 6 7  .0293  .0486 -5.71 -.019 .0026 "0062 a 0 4 7  -.0126 - 4.4 4.9 - 1 1 1  *.0202 0 4 2 2  -5.52 -.017  .0013 -.0065 0 0 9 0  -.0a94 - 2.4  4.9 "056 .0149  .0352 -3.78 - .016 .OOOO - . 0069  D l 3 5  -.0467 - 0.3 4.9 -.009 .0138 - 0 8 7 7  -0.19 -.015 -.0011 - 0 0 7 0  . 0 1 7 9  - . 0 6 3 2  
3.6 4 9  109 D 2 i 9  .0120 499 - 0 1 6  "0036 - . 0 0 6 6  .0265 -.0957 
7.7 4 9  2 2 6  a 4 7 3  - 0 0 1 1  4.78 - D l 7  - .0062 -.0059 0 7 5 1  - 1 3 0 0  

11.8 
13.7 5.0 .381 1 1 1 1  -.0175 3 .42  -.023 - .0087 - D O 3 2   0 4 6 6   - 1 7 6 5  

5.0 3 3 4   0 8 7 9   - a 1 2 4  3 8 0  -.o21 - 0 0 80 -.0041 0 4 3 1   - 1 6 1 9  

3.06 - 10.5 4 9  - 6.4 4 9  - 4.4 4 9  - 2.3 - 03 
4 9  
4 9  

3.7 
1.6  4.9 

4.9 

11.8 
7.7 4.9 

4.9 
13.6 5 .o 

353 - 10.5 5.0 

- 4.4 
- 6.4 

5 .o 
5 .o 

- 2.4 5 .(I - 0.4 5 .a 
16 
3 6  

5 0  
5 0  

7.6 5 0  
11.7 5 0  
13.5 5 1  

- 2 3  6 
- J 4 0  - 0 9  3 
- .04 5 

.o 0 a 
n9 7 
n4 9 

1 9  8 

3 3  3 

-208 

- .07 9 - ; L a o  
- .03 6 

. 0 0 4  

.o 4 5 
D'd 6 
L7,3 
25.8 
2 9 6  

ago 

.05 3 5 .O 4 8 6 

.02 7 1 .o 3 9 8 
-0193 .0351 
13150 .0299 
.0142 -0243 
.0155 .Ole6 
.02 11 .O 13 1 
.0430 0 0 4 1  
0 7 7 9  -.0036 
.0989 - . 0 0 6 8  

0 5 0 4  . 0 3 9 4  
a 2 6 5  .0329 
.O202 .0297 
Dl57 .0259 
.0147 .022l 
.0164 .Olt32 
D 2 1 0  0 1 4 7  
0 4 0 2  0 0 9 2  
D 7 2 2  .0042 
.0909 B O 2 4  

- 4.4 2 
- 5A8 - 4.8 3' - 2.9 7 
01 5 

45 9 
33.4 

4.6 0 
3.7 2 
33 6 

-4.13 - 454 - 39 1 
- 2 2 8  
02 7 
2.7 5 
4~ a 
43 1 
3.5 8 
3 2  6 

. .. . 

- 0 2 4  

-.Q19 
- 0 2 0  

-.019 
-.017 
-.016 
-.017 
- . 0 1 9  
-.022 
- 0 2 5  

-.oa7 

-.021 
-.023 

- 0 2 0  
- 0 2 0  
-.019 
- D l 8  
- a 2 0  
"024 
- . 0 2 5  

.0047 

.O 02 3 

.0012 
0 0 0 2  - .oo 0 8 

- a 0 1 7  
"0027 

-.0070 
- . 0 0 5 0  

- . o o a o  
.OO 5 1 

.0014 

.0025 

DO03 
- .0006 
-.0015 
- 0 0 2 4  
-0046 
- 0 0 7 0  
- 0 0 8 1  

-,0059 
-.006 3 
-.O 0 6 6 
-.006 8 
- 0 0 7  1 
- D O 6 7  
-.006 5 
-.OO 5 7 
-.004 i 
- 0 0 3  2 

- 0 0 5  3 

-.006 1 
-.0058 

-.0064 
-.006 4 

- .006 I 
- . 0 0 5 9  
- . ( IO5 0 
-.003 4 
-.0026 

-00  23 .017 6 
0 0 5 4  "0131 
.0090 -.0270 
0 1 2 8  -.0415 
0 1 6 1  - 0 5 4 2  

0 2 3 9  - 0 8 3 8  
0 3 1 8  - 1 1 4 4  
0 3 9 3  -.1448 
.04 2  9 "16 0 6 

~ a 0 2  -.0702 

-.oo14 .014a 
.OO 55 -.Oil8 
.OO89 -0257 
.01 2 3  -.0390 
0 1 5 7  - 0 5 1 4  
0 1 9 2  -0639 
a227 - a 7 7 4  Z ~ O I  -io59 

a 4 0 8  - 1 4 0 0  
a 3 7 5  - . l 3 5 4  

1 . & 

.. .  . .. . . . . . . . . . . . . .  



- 6.4 - 4.4 - 2.4 - 0 3  
1.7 
3.7 

11.8 
7.7 

13.7 

1.05 - 6.4 - 4 3  - 2 3  
. -  

- 03 
1.7 
3.7 
7.7 

11.8 
13.6 

. .. 

5.5 3 - 10; - 6.4 - 4.4 - 2.4 - 0 3  
1.6 
3 6  
7.6 

13.5 

4.9 -.098 
4 9  - J 5 1  

4 9  - a 4 3  
4 9  .no 9 
4 9  .060 
4.9 3.12 
4 9  2 2 8  
4 9  . 332  
5.0 ,376  

4 9  - 3 2 7  
4.0 - 0 7 9  
4 8  - . 0 3 1  
4.0 .014 
4.0 .OS8 
4 9  1 0 1  

4.9 ,329  
4 9  - 2 9 0  
4 9  .ao o 

5.0 - A 9 0  

4 9  - 0 6 6  
4 9  - 1 0 7  

4 9  - a 2 4  
4 9  .017 
4 9  .054 
4.9 .092 
5.0 A 7 7  
5.0 2 9 3  

D 3 5 0  0 6 8 1  - 4 3 2  - . 020  .0020 - 0 0 6 7  
.0268 .0616 -3.66 - . O l e  0 0 0 4  -DO73 
a0230 a 5 4 0  -1.85 - .017  - 0 0 1 0  - a 0 7 7  
. o n 2 4  .0461 0.40 - . o ~ r i  - . 0 0 2 5  - . 0 0 7 7  
0 2 5 5  

a 5 8 3  
.03 1 9  

0 9 9 5  
11926 

.0322  

.02 5 3 

.02 1 8 
0 2  1 8  
.02 4 6 
.02 9 8 

.oe 9 5 

. 0 5 3 3  

A 1 0 1  

D538 

0 2 6 4  
.O322 

.02 3 1 

a 2 5 3  
a303 
.05 1 2  
A 0 2 6  

.0a31. 

. o291  
D 3 7 8  

0 1 4 3  
. 0 0 2 4  

- . 0026  

.0573  
9 5 2 1  
.0469  
0 4 1 4  
D 3 5 6  
0 2 9 7  

.O 1 3  1 

.o202  

0 1 0 3  

.05 5 9  

a 4 5 6  
0 4 8 7  

a 4 2 0  
0 3 8 3  
9 3 4 8  
0 3 1 5  
0 2 5 8  
, 0 2 0 7  

2.3 6 
3.5 3 
3.9 0 
3 3  4 
3.0 7 

- 3.9 4 - 3A 1 - 1.4 4 
0.6 2 
2.3 3 
3.3 9 
3.7 4 
3.2 4 
2.9 9 

- 3.5 3 - 3 3 2  
- 2 5 1  - 1.0 3 
0.7 4 
2 1  3 
3 0  4 

2.8 6 
3.4 7 

- .016 
- D l 7  
-.016 
- 0 2 1  
- 0 2 a  

- 0 2 8  
-.021 
-1120 
- .019  

- . o l e  
- . o l e  
- .019 
-1123 
- .024  

- D 2 7  
- 0 2 4  
" a 2 1  
- a 2 1  
- .020  
- 0 1 9  
- a 2 0  
-021. 
-.oa 5 

- .0036  
- . 0 0 4 8  
- 9 0 7 3  
- 9 0 8 9  
- B O 9 8  

.0021. 

- 0 0 0 4  
DO00 

- 0 0 1 5  - .0027 
-0036 - .006 0 
- 9 0 8 2  
- .0093 

BO47 

- 0 0 0 1  
0 0 0 9  

- D O 1 1  
- . 0 0 2 2  
- .0032  
- 0 0 5 4  
- 0 0 9 3  

.o o a  2 

-.DO7 3 
- .006 4 
- 0 0 6  5 
- .004 3 
- . 0 0 2 9  

- 9 0 6  3 
- 0 0 6 9  
-.007 1. 
- 0 0 7  2 
- .006 9 
- .006 3 
- 0 0 5 9  
- 0 0 3 5  
- 0 0 2 3  

- 9 0 5 1  
- 0 0 5 6  
- . 0 0 6 1  
- . 0 0 6 4  
- 0 0 6 4  
- .006 3 
- 0 0 5 7  
- a 0 4  5 
- . 0 0 1 5  

. 0 2 1 5  - . 0 7 1 1  
B 2 5 2  - 0 8 7 0  
. 0 2 9 2  - . l o 4 3  
, 0 3 3 3  - . l a 2 2  
. 0 3 7 3  - A 3 9 4  
, 0 4 1 4  - A 5 7 3  
.94 9 6  - 1 9  2 0 

a 6 1 4  - 8 4 7 5  
. 0 5 7 9  - 2 3 0 2  

.02 o 5 -.06 a 2 

.o.a 7 3 - .o 9 2 7 
, 0 2 5 8   - . 0 7 7 6  

. 0 7 1 0  - 1 0 9 4  
, 0 7 4 6  - . 1 2 S 1  
.0387  - 1 4 1 9  
.04 6 7  - 3 . 7 6 1  
.0547  - 2 1 2 2  
.0585  - 8 3 1 3  

-01 38 - 0 3 2 9  

a 2 3 0  - a 7 2 5  
.0199  - . 0 5 9 6  

, 0 2 6 4  - a 8 6 4  
,0302 - L O 2 9  
D 3 3 5  - 2 1 6 7  
. 0 3 7 3  - A 3 2 5  
0 4 5 3  - 1 6 6 7  
0 5 6 9  - 2 2 0 8  

!2 
B n 

UI 
0 

i 
W 
[u 

.. . .. . .. .. 



TABLE 111.- A E R c " I C  CHAR 

2.58 - 1 0 5  4 9  - 8 7  4 - 6.5 - 4.4 - 2.4 - 0.4 
1.6 
3.6 

11.7 
7.7 

13.6 

u a, aeg 8, aeg I 'D c, L/D cy 

. 0 6 1 3  D 6 6 4  -4h7 - .024 .0048 - D O 6 6  

.0297  D 4 2 5  -5.73 - .018  DO26 - D O 6 4  

3.05 - 10.4 - 4.4 - 2.3 - 0.4 
1.6 
3.6 
7.7 

11.7 
13.5 

35 3 - P O 5  - 6.4 - 4.4 - 2.4 - 0.4 
1.6 
3.6 
7.6 

11.7 
13.4 

4 9  - A 7 0  

4 9  -.06 3 
4 9  -117 

4.9 - .oo 9 
4 9  . 0 4 4  
4.9 1399 
4 9  .20 5 
4.9 5 0  6 
4 9  3 5 0  

4.9 - .23 6 
4 9  - D 9 8  
4 9  -.05 2 
4.9 - .oo 7 
4 9  .039 
4.9 .08 3 
4 9  1 7 6  
4.9 .26 5 
5.0 3 0  3 

5.0 - 2 0 5  
5.0 - 1 2 6  
5.0 - a 8 6  
5.0 - D 4 5  
5.0 -.DO6 
5.0 0 3 3  
5.0 .07 3 
5.0 1 5 1  
51) .231 
5.0 .266  

11198 
D l 3 3  
D l 0 8  

0 1 6 6  
D l 1 6  

-0372  
a 7 2 2  
a 9 2 8  

a 5 4 4  
0 1 8 3  

D l 0 6  
, 0 1 1 5  
a154 

0 6 4 3  
0 8 1 8  

-0501 

a l a 8  

0 3 3 a  

0 a 5 9  
~ 1 8 0  

~ 1 2 1  

, 0 1 3 4  
0 1 1 6  

.Dl56 
9 3 0 8  
0 5 8 3  
0 7 3 9  

.0290 - 5 9 1  - . 0 1 7  DO16 

.0157 -4 .71  -.015 .OD09 

.0014 -0.79 - . 015  DO02 
- . 0129  3.02 m.014 -DO04 
- .0257 5 9 4  - a 1 5  - . O O l l  
-.053.4 5 5 1  - . 0 2 0  -.0031 
- D 7 4 C  4 8 4  - a 2 6  - .0052 
-.OB25 3.77 -,030 - . 0 0 6 3  

.0522 -4.34 - , 0 2 7  , 0 0 4 6  

.0227 -5 .37  - . O l e  . O D 1 5  

. 0 1 2 1  - 4 . 0 9  - . 017  .OD07 

.0012 - 0 . 6 2  - . O l f i  . on01  
- .0097 3.37 - 0 1 6  -.0004 
- . 0 1 9 9  5.43 - a 1 7  - D O 1 1  
- . 0 4 0 5  5 2 9  - . 0 2 1  - . 0030  

- 0 6 5 7  3.70 - a 3 3  m.0064 
- 0 5 8 3  4.l3 - a 2 9  -.0053 

. 0 4 1 1  - 4 ~ 0  -.oas . . 0 0 5 1  

.0179 - 4 . 7 9  - . 0 2 1  11017 

.02b2 -4.07 - . 023  .0027 

.0097 -3.38 - 0 1 9  DO09 
a 0 1 1  -0.48 - D l 8  . 0001  

- .0075 2.77 - D l 9  -.0005 
- 0 1 5 5  4.68 - 0 2 0  - .0013 
-Do319 4 9 1  -D24 - a 0 3 3  
- 0 4 6 3  3 9 6  m.031 -DO58 
- a 5 2 5  3.59 - D 3 4  -13069 

- D O 6 3  
-1306 5 
- 0 0 6  5 

-.006 4 
-.006 4 

-DO6 2 
- D O 6 6  
-DO6 5 

- .006 4 
-DO6 5 
- 0 0 6  5 
-DO6 6 
-DO6 5 

- 9 0 6 4  
- .0064  

-.006 3 
-DO6 0 

- D O 5 7  
-DO6 0 
- 0 0 6  2 
-.006 3 

- 0 0 6  1 
-.006 3 

- 0 0 6  2 
- D O 5 9  
- a 0 5 3  
-DO50 

. 
I * 



I f I I I , a '  

I 
I - 0.5 - 05 

0.0 " .014 .0122 
19 -.014 D l 2 5  - 0.5 - 05 
3 9  -.01.5. D l 2 8  
6 9  -.015 D l 3 4  

.0025 -1.15 -.OO2 .On02 -.0002 m.0004 

.0029 -1.12 -.016 -.0018 .0033 -.0004 

.0031 -1.14 -.031 -.On37 . 0 0 6 5  - . O D 0 3  

.0040 -1.l4 -.055 -.On61 .0105 m.0004 

3.05 - 05 - 2.0 -.012 a 1 1 9  KIO;).~ - 0 9 8  .013 .oa17 -.a025 - . o o o 3  - 05 0.0 -.011 11115 .0021 - 0 9 5  - a 0 1  DO00 . O O O O  - . O D 0 3  

- 05 
- 0.5 

3.9 -.Ol2 .0123 , 0 0 2 8  - 0 9 5  m.029 -11033 0 0 4 6  - . O D 0 3  
1.9 -.Oil .0120  ,0021  -0.92 -.015 m.0017 D O 2 4  -.OOO3 

- u.5 
9.8 -.013  .0132 
6 9  - .012 .Dl28 

3 5 3  - 06 - ao -.oil  .o12a - 06 - 0.6 
01) -.010 .Oil6 

- 06 
2.0 -.01.1 .O122 
3 9  -.OIL Bo126 - 0.5 7.0 - . o i l  a l a s  - 06 9 9  -.011 D l 3 1  

DO34 - 0 9 1  -.OS2 - D O 5 5  .0081 -.OQ03 
.0043 - 0 99 -.a81 -.0075 D l 1 2  -.0003 

,0021 - 0 9 4  .Ol2  .0016 - . O O a O  - . 0 0 0 5  
.0018 -0.83 - . O O I  . o a o 1   . o o o o  -.ooo3 

-00  0 9 

.QOO2 

.oo 0 9 

.oo 0 9 

.0012 

.0012 

.oo 0 4 

.oo 1'2 

9 0 0 4  
.O'Q 0 4 

.oo 2  1 
D O 1 4  

Iooaa - O B +  -.014 -11014  .0020 - . o O Q 3  



TABLE IT.- AwoDymAMTC CEWMTERISJTCS OF mG0IV COHPIGURATIOIJ AIC VARIPBLE p - ConcLuded 
(b) BVWC, u loo, 8 = 0' 

96 39 ,269 13574 -.0285 4 6 9  -.029 - . 0 0 5 9  .0036 .O229 - . O B 9 2  
9.6 6 9  2613 . 0 5 7 9  - 0 0 2 7 0  4 6 3  - . 0 4 9  - .on99 . 0 0 4 9  0 2 3 1  - . 0 9 0 5  
95 10.0 2 6 5  a580  -D242 4.58 - a 7 6  - .0137 .0077 . a 2 3 2  -.0920 

3.0 5 9.6 - 2 1  8 3 5  a507 - .oaog 4 6 3  D I O  0 0 2 7  -.OOIL . 0 2 o o  - . 0 7 5 9  
9.6 0.0 .235  13506 -0212 466  -.002  0001 m.0001 .O2OI -.0765 
9.5 19 3 3 5  13508 - 0 2 0 3  4 6 2  - 0 1 4  - 0 0 2 6  .0010 a 2 0 0  -13767 
9.6 3 9  2 3 4  a 5 1 0  -.OB03 4 5 8   - a 2 6  - 0 0 5 1  . 0 0 1 8  .0200 -.0767 
9.6 6 9  2 3 4  D 5 1 3  - . 0192  4 5 7  -1346 -.0089 .0028 .0203 - .0782 
95 9.9 3 3 3   a 5 1 7  -.0176 4.51 -a74 - a 1 2 7  . 0 0 4 8  Do303 - .078P 

3.5 3 9 4  - 19 2 0 6  . 0 4 6 0  -,0143 4.47 .011 . 0027  -.0010 . 0179  -.0673 
9 5  On 2 0 7  . 0 4 6 0  -.0143 4 5 0  -.001 0 0 0 2  - . O O Q l  .I3181 -.0680 

9.5 
95 2.0 2 0 6  8 4 6 4  m.0139 4.45  -111.2 - . 0024  13007 , 0 1 8 1  -.0680 

4.0 2 0 7  . 0 4 6 7  m.0134 4 - 4 4  -.02!5 -.005L a 0 1 3  . 0 1 8 1  -.06BO 
9.5 7.0 2 0 5  . 0 4 6 9  -.0125 4 3 6  -a46  - . O O F I B  a014 . O l e 2  -.0690 
9.5 101) 2 0 2  . 0 4 6 5  m.0123 435 -1373 - . 0 1 2 2  . 0 0 2 2  .Ole0 - . 0 6 8 2  

w 

1 

4 

. .  . . - .  

I 

. .. 
1 5 

. .. . 



I I i * 

2 5 8  - 10.5 - 6.5 - 4 8  - 2.4 - 0.4 
1.5 
3.5 
7.6 

1 4 3  
11.6 

3.05 - 10.5 - 6A - 4.4 - 2.4 - 0.4 
1.5 
3.5 
7.6 

145 
11.6 

3.53 - 105 - 6.5 - 4.4 

- 0.4 

35 
1.5 

7.5 
11.6 
143 

- a.4 

00.0 - .065  
00.0 -.036 
00.0 -.OS6 
00.0 - . O l  5 
00.0 -.005 
0 0.0 .o 0 3 
0 0.0 -01 3 
00.0 .037 
00.0 ,069 
OOD . 097  

00.0 - . 064  
00.0 - . 0 3 6  
00.0 - .024 
0 0 0  - .015  
00.0 -.006 
00.0 DO4 
00.0 .013 
00.0 0 3 7  
00.0 a 7 1  
0 0 , o  .099 

00.0 - 0 6 8  
00.0 - 1 1 3 4  

~~ 

00.0 - a 2 3  
00.0 - D o l i  
0 0 0  - . 0 0 4  
00.0 DO6 
0 0 0  0 1 5  
O O D  0 3 7  

00.0 D 9 6  
00.0 .07 a 

a 2 0 1  -.0519 - 3 2 3  -.001 
.O111 - D 3 3 3  - 3 2 6  
DO85 -11222 -3 .05  
.0066  -.0111 -2.32 
DO61 -.OOnl -0.86 
DO61 .0106 0 5 4  
.OO 6 9 .O 2 Y. 7 1.8 9 
.0116 a430 32 2 ~~ 

. 0 a 1 ~  0 6 0 7  316 " _  .. . "  

,0325 ,0725 2.90 

.O202 - . 0 4 6 5  -3 .16  

.0112 - 0 2 9 8  -3.21 
, 0 0 8 6  - 0 2 0 1  - 2 8 3  
DO69 -.0100 - 2 2 3  
0 0 6 1  -.OOOl -097 
DO61 .0101 0.60 
DO70 , 0 2 0 1  1.97 
11111 ,037'6 3 3 0  
11215 ,0550 3 2 8  
Do328 ,0651 3.02 

9 2 1 3  -.0427 - 2 9 0  . . ~~ ~~~ ~ 

9 1 2 3  -.O270 -2.77 
DO98 -.01,84 -2 .37  
0 0 7 9  -.0094 -1.56 
DO70 . o o o o  - 0 6 0  
D O 7 4  8 0 9 3  0.79 
a0081 8 1 8 1  181 

- 0 0 1  
- D O 1  
-.001 
- D O 1  

-,001 
.o 0 0 

- D O 1  
-,a02 
- D O 2  

-.o 0 1 
-.OOY 
-.OOl 
-.001 

- 0 0 1  
-.001 

- D O 1  
- D O 2  
- 0 0 2  
-DO2 

- D O 1  
- 0 0 1  

B O O  
-DO1 
a 00 

"DO1 
-11 01 

0 0 0 0  
.0001 
DO01 
.0001 
.0001 
a 0 0 1  
0 0 0 1  
DO01 
0 n n o  
.on D n 
o n o o  
o n o o  
anl)o 
DO00 
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- 6.4 - 4.4 - 2.4 - 0.4 
1.6 
3.6 
7.6 

116 
135 

4 9  -.024 
4.9 -.01 2 
4.9 - .oo 1 
4.9 .01 0 
4 9  D 2 1  
4.9 .03 2 
4 9  .055 
5.0 .08 6 
5.0 LO 3 

H a, de8 B, k g  CL I 'D c, L/o cy 
! 5 8  -105 4 9  -.055 a 1 7 8  -.0208 -310 -Do48 -.0065 D O 7 9   - D O 3 5   a 2 2 1  

D l 1 2  -0020 - 2 1 5  -.042 m.0060 a 0 7 4  .0052 - a 1 3 2  
DO97 0 0 7 9  -128 -.042 m.0057 0 0 7 5  .0094 -.0296 
8 0 9 5  .0178 -014 -.042 - 0 0 5 4  D O 7 7  D l 3 8 - . 0 4 6 6  
.0100 D276 0.96 -Do41 -.0052 a 0 7 8  Dl83 - a 6 4 2  

a 1 3 6  D 4 5 4  2.38 -.040 m.0046 0 0 7 3  a 2 6 5  -.a951 
a 2 0 9  0 6 4 0  2.65 -.034 - D O 4 1  D O 4 9  .0349 - 1 2 7 8  
a325 .0796 2.64 -.029 m.0034 0 0 2 6  .0429 - 2 6 0 6  
8 4 0 2  .OS62 2 6 5  -.028 -.0033 .0022 D4'65 -1759 

~ 0 1 1 4   a 3 6 4   1 8 6  -.041 - . 0 0 4 8  a 0 7 6  .0aa5 - . 0 7 9 9  

i.0 5 - 1 0.4 , - 6.4 - 4.4 - 2.4 - 0.3 
15 

7.6 
3.6 

116 
135 

5.9 3 - 105 - 65 
" 4.4 - 2.4 - 0.4 

15 
3 5  

. .  7.6 
11.6 , 
13.4 

'4.9 - . 0 5 4  

4.9 - 0 1 3  
4.8 -a02 
4.8 .oo 9 
4.8 .02O 

4.9 .05 4 

4.9 1 0 1  

5.0 - a 5 1  
5 0  -.024 

5 .o -0 0 1 
5D a 1 0  

5.0 a31 
5.0 a55 
5.0 .08 5 
5 1  1 0 0  

4 9  - . a 2  5 

49 x ) 3 a  

4.9 .oa 6 

5.0 - 0 1 1  

5a a a l  

-0178 - 8 1 8 0  
.0115 - D O 1 0  
Dl01 DO75 

8 0 9 8  0 2 4 6  
8 0 9 3  .0161 

Dl31 a 4 1 3  
,0109 -0330 

a 3 1 7  a 7 2 1  
a307 a 7 9 4  

Dl8E - D l 6 5  
.0122 -.UOO5 
D l 0 3  .0069 
a 0 9 9  D l 4 6  
0 1 0 2  a 2 2 8  
Bo114 0 3 0 4  
.0131 D384 
0200 D 5 4 3  
-0313 .0681 
-0383 D 7 5 7  

D a o l  a 5 8 2  

- 3.0 4 
- 2 i  3 
- 13 1 
- 037 
0.9 4 
18 0 
2.4 1 
2.7 0 

26 2 
2.7 2 

- 2.6 0 
- 1.06 - 192 
OD 6 
1.0 0 

2.4 1 
1.0 1 

2.7 3 
2.7 4 

2.6 2 

-.046 
-.04 1 
- D 4 0  
-.039 
-.039 
-.039 
- a 3 8  
-.034 
-.O 3 0  
-.029 

-.042 
- 0 3 7  
-.036 
-.03 6 
-.036 
- a 3 5  
-.O 3 5 
-.033 
-.OB7 
-.026 

- D O 5 4  

- a 0 4 9  
- 4 0 5 0  

-a047 - .004 4 
-.0042 
- 9 0 4 0  
-.0036 
-.OOJO - 0029 
- D O 5 0  
-.OD44 
- 0 0 4 5  
-.0042 
- 0 0 4 1  
-.0039 
- 0 0 3 6  
- D O 3 2  
-13026 
"0026 

B O 5 8  -.0019 
a 0 5 4  D O 5 5  
D O 5 6  a093 
D O 5 6  Dl28 
0 0 5 4  0 1 6 7  
D O 5 4  a 2 0 6  
D O 5 1  D 2 4 2  
D O 3  6 .03.19 
8 0 1 0  03,93 
D O 1 4  a428 

B O 4 9  -DO11 
a 0 4 5  DO55 
.0045 a088 
D O 4 7  .0122 
0 0 4 7  D l 5 5  
D O 4 7  D l 9 0  
0 0 4 7  -0225 
D O 3 5  a 2 9 8  
D O 1 3  8 3 7 0  
DO10 a 4 0 4  

.0178 
-.Q124 
- . 0 2 7  5 
- a 4 0 4  
-.OS58 
- a 7 0 6  

- 1 1 4 1  
-.08 34 

- 1 4 3 4  
-1589 

.0135 
-.0130 
-.0255 
-a386 

-.06 4 0 
- 0 5 0 7  

- 1 0 4 7  
-13768 

- 1 3 4 4  
- 1 4 7 4  

I 

. .   . .  . 

I 

. 
1 

. . . . .  . 



. . -  

I I I I 4 

" 

.o 2 1 6  - 6.4 - 4.4 - 2.4 - 0.3 
1.6 
3.6 

11.7 
7.6 

13.5 

3.05 - 10.4 - 6.4 - 4.3 - 2.3 - 0.3 
1.6 
3.6 
7.6 

11.7 
13.5 

5 5  3 - 10.4 - 6.4 - 4.4 - 2.4 - 0.4 

3 5  
16 

7 6  
1. l a  
13.4 

4.9 - D O 7  
4 9  .oo 7 

4.9 -03 0 
4.9 . O l  9 

4 9  .069 
5 .o .o 9 5 
5.0 A l l  

4 9  - .038 

4.9 0 0 4  
4.9 - a 1 0  

4.8 .026 
4.8 . O l  6 

4.9 .o 4 7 
4.8 .03 6 

4.9 .068 
4 9 .O 9 6 
4 9  a3.1 

5.0 - .(I3 7 
5.0 - . 0 1 0  
5.0 .O 0 2 

5.0 D 2 4  
5 .o .o 1 4 

5.0 D 3 5  
5.0 .04 6 
5.0 D 6 8  
5.0 0 9 6  
5.1 2-10 

D l 6 8  
.016 1 
.017 0 . o l e  7 
-02 1 3  
a 2 4 4  
.0936 
.04 6 9 
.05 5 3 

.02 18 
D l 7 0  
.0162 
. 0 1 6 6  
.018 2 
.02 0 5 
.02 3 6 
.03 2 6 
.0461 
.05 4 1 

Do206 
D l 6 1  
D l 5 5  
0 1 6 0  
0 1 7 2  
D l 9 1  
0 2   2 4  
,0315 
.04 5 0 
D528 

DO17 
D l 8 1  
0 2 6 2  
.0350 
. 0 4 4 3  

.0615 
D534 

D 7 8 7  
.09 2 8 
. l o o n  

.( lo20 

.o 17 4 

.0247 

.OS31 

.0416 
a 4 9 7  
0 5 7 4  
.07 3 3 
D8 7 6  
.09 5 0 

.O 0 1 3  

.o 16 2 
, 0 2 3 6  
.0310 

D 4 6 9  
.0396 

J3545 
D700 
.OB50 
a 9 2 4  

- 1.8 4 - 0.4 1 
0.4 6 

1.5 9 
1.ll 

1.9 9 
1.7 7 

2.0 6 

2.0 2 

- 1.7 5 - 0.6 0 
0 2  7 
0.9 5 
1.4 1 

19 8 
1.7 5 

2.0 8 
2.0 9 
2.0 5 

- 1.7 8 
" 0 6  2 

P J 4  
0.8 9 
13 7 
1.8 4 
2.0 5 

23.4 
2 1 7  

2.0 7 

a.0 3 

- a 4 2  
- . 0 4 3  
- .045  

- . 0 4 4  
- .046 

- a 4 1  
- a 4 3  

- .027 
-.o 3 3 

"024 

- . 0 4  3 

- . 0 4 2  
- D 4 1  

- 0 4 3  
-x140 
- a 3 9  
- 0 3 8  
- a 3 3  
- .026  
"0  2 5 

- 0 4 2  

"D39 
- a 4 0  

-a36 
- 0 3 9  

- 0 3 8  
-.O 3 6 
-.03 3 
- 0 8 6  
- . o a s  

-DO67 

- D O 6 1  
- .0063 

-13054  
-DO58 

-.0050 

- . 0 0 4 2  
-.0037 
- .0035 

-.0056 

-DO52 
- . o n 5 3  

-.0047 
- D O 5 0  

- .004 3 - .004 1 
"0037 
-.DO31 

- . 0 0 4 a  

- . 0 0 a 9  

- .DO52 

-DO46 
- .0047 

. D O 4 5  
-11042 

-.0038 
- D O 4 0  

- .0034 
-.0028 
-.0025 

.0069 
D O 8  0 

,00 8 9 
.DO 8 6 

.oo 8 8 

.oo 8 7 

.0087 
DO5 0 
D O 3 9  
.003 8 

DO54 

.006 6 
0.0 5 8 

.006 2 

. 0 0 6 8  

DO6 0 
.006 1 

.OD 3 8 
D O 5  0 
DO27 

D O 4  5 
D O 4  7 
,004 9 
.oo 5 2 
.OD 4 9 

DO47 
0 0 4 8  

0 0 2 3  
D O 3  5 

D O 1 8  

. 0 1 4 1  ,-.0388 

,0250 -.OB69 
. 0 2 1 5  -.0718 

.0329 -.I217 

.0209 -.lo49 

. 0 4 0 3  - A 5 5 6  

.0168 - A 3 9 6  

Do551 - 2 2 7 3  
13479 -A907 

.0587 - 2 4 4 9  

.Ol 4 0  "03 3 6  

a 2 4 0  -.O7R9 
a 2 0 4  -.a621 

8 3 0 9  -.l104 
.0346 - . l 2 A S ?  
D 3 8 0  -a414 
.04 5 5  - 3 7  6 3 
.0529 - 2 1 0 8  
D 5 6 2  - 2 2 8 7  

. 0 a 7 2  - a 9 3 2  

a 1 4 2  - , 0 3 3 6  
.02 0 2 -.05 9 1 
,02 3 2 -.07 16 
.02 6 7  - .OB69  
. 0 3 0 2  -LO19 

1 3 3 7 4   - 1 3 1 6  
.03 37 -A.16 9 

13455 -1666 

0 5 7 3  -2818 
a 5 3 4   - 2 0 3 6  



.5 8 .. 10.4 - 6.4 - 4 4  - 2.4 

3.6 
1.6 

7.6 
11.6 
1 3 . 4  

LO 5 - 10.4 - 6.4 - 4.3 - 23 - 03 
1.6 
3 6  

11.6 
7.6 

1 3.4 

1 . 5  3 - 1v.4 - 6.4 - 4.4 - 2.4 - 0.4 
1.5 
3.5 
7.5 

- 0.4 

11.6 
13.4 

4.9 - .04 5 
4 9  -.02 3 
4.9 - .01 7 

4.9 -.OO? 
4 9  -.01 2 

4 9  .004 
4 9  - . 0 0 1  

5.0 D 5 0  
5.0 116 5 

4 9  .oaz  

4 9  - . 047  

4.9 - .Dl 7 
4 9  - .02 5 

4 9  -.01 2 
4 9  - 0 0 6  
4 9  .oo 0 
4.9 .OO 6 

4.9 .os 3 
4.9 .02 5 

5 .O .O 6 5 

5.0 - 0 4 7  
5.0 - .oa  5 

5.0 - . 012  
5.0 - .oo 5 
5.0 .001 
5.0 .OO 7 

5.0 .05 1 
5.0 .06 4 

5.a -.01 6 

5.0 .oa 5 

Dl63 - 0 1 5 5  
Dl00 - D O 9 1  
13082 - .0056  
DO70  -.0019 
. 0 0 6 4  - 0 0 2 2  
. 0 0 6 3  , 0 0 5 7  
. 0 0 6 6  . 0 0 9 1  
a 0 9 2  . 0 1 6 1  
- 0 1 6 8  . 0 2 1 9  
0 2 2 1  a 2 5 6  

. O X 6 4  -.I3151 

. 0 0 9 9  - 0 0 8 7  

. O O R O  - . 0 0 5 0  

. 0 0 6 9  -.0016 

.OO 6 1 .O 0 5 3 
0 0 6 a   . 0 0 2 2  

.OD63 .0089 

.OO92 . 0 1 5 1  

- 2 . 7 4  - , 0 4 0  - . 0066  
- 2 3 2  - D 4 1  - . a 0 6 0  
- 2 . 0 3  -.039 -13056 
-1.72 -.038 -.0052 
- 1 . 1 4  - . 0 3 7  -.0040 
-023 -x336 - . 0 0 4 4  

0.56 -a37 -.a041 
2 3 0  - . 0 3 7  - .Ob35 
3.01 -.037 - 0 0 3 3  
2.95 m.030 - . 0 0 3 3  

- 2 8 5  -.O4h - a 0 5 5  

-2.17 - . 0 3 7  - . 0047  
-2 .56  - . 0 4 0  -.0049 

- 0 9 3  -.Q34 -.QO42 
- 1 . 6 9  - .03h  - . 0 0 4 5  

-0 .02  -.034 -.0030 
0.99 - a 3 5  -.0036 
2.67 - a 3 6  - . 0 0 3 1  

- 0 1 6 6  .0224  3L.S "0.30 -.DO29 
- 0 2 1 7  a 2 4 0  2.98 - . 0 3 8  - .0029 

D 1 6 8 .  - . 0 1 4 6  
Dl05 - B O B O  
. 0 0 8 9  -.0050 
D O  7 6 -.O 0 1 4  
.0067 DO18 
.0066. D Q 4 9  
DO70 . 0 0 8 4  
-00 9 9 '  1) 1 4  4 
.0170 0 2 1 1  
.02 1 9  D 2 4 1  

-2.77 - 4 4 5  - D O 4 8  
- 2 3 9  - . 039  -a043 
- l a 3  -.036 -.0039 
-1.60 -.035 m.0038 
-0 .71  -a35 - .0036 
0 1 1  - 0 3 3  -.0033 
1.01 -a34 "0032 
255 - .036  - . 0 0 2 8  
3D0 - . 037  -.OO27 
2 9 1  - .030 - 0 0 2 6  

0 0 8  0 
D O 8  1 
-00 8 1 
.oo 0 I 
.007 8 
.a0 7 5 
D O 7  2 
.oo 5 9 
0 0 5 1  
. O O I B  

0 0 5  9 
.oo 5 9 
.oo 5 8 
.005 9 
.OO 5 6 
a 0 5  2 
0 0 5 0  
0 0 4  1 
D O 1 7  
.o o r j  9 

D O 4  5 
.004 5 
,004 3 
.004 4 
.004 4 
.004 0 
a 0 4  0 
.O'O 3 3 
,001 3 
.OO 0 6 

I . 
. . .  

1 

. .  



258 - 10.5 - 6.4 - 4.4 - 2.4 - 0.4 
1.6 
3.6 
7.6 

11.6 
13.4 

3.05 - 10.4 - 6.4 - 4.4 - 2.4 - 0.4 
1.5 
3 5  
7.6 

11.6 
13.4 

3.53 -105 - 6.4 - 4.4 - 2.4 - 0.4 
1.5 
35 

13.4 

4 9  
4 9  

4 9  
4 9 

4 9 

4 9  
4 9  

4 9  
5-a 
5 .o 
4 9  
4 9  
4 9  
4 .8 
4.8 
4.8 
4 9 
4.9 
4.9 
4.9 

5 .o 
4 9  
4 9  
4 9  
4 9  
4 9  
4 9  
5 D  

-.06 9 

- D2 6 - 0 3 9  

- .015 - .00 5 
.o 0 5 
-01 6 
-04 3 
.07 9 
.09 6 

- .06 7 - .03 7 - .02 5 - .OI 4 - .OO 3 
.O 0 6 
.Ol 7 
.o 4 4 
.07 9 
.o 9 5 

-.06 6 

- 0 2  3 
- .03 6 
-.014 
- 0 0  3 

.o 0 7 

.017 

.09 0 

0 1 9 4  -0509 - 3 5 9  - D 2 1  ,0012 
.0101 -.0325 -386 -.017 .0009 
.0075 -D222 -3.52 - a 1 5  .0007 
.0059 -.0111 - 2 5 5  -.015 .QQQ4 
.0055 -.OD04 -0.83 -.014 .0001 

.0065 .0205 2.51 -.015 -.0005 
-0055 .0101 0 9 8  -.015 -.0002 

,0120 .0418 3.53 -.018 -.0009 
.0232 .0579 3.38 a.022 -.0011 
.0301 ,0652 3J.8 -.023 -.On13 

.0106 -.0453 3.60 

.0099 - 0 2 9 1  -3.71 
S I 0 7 4  -0199 - 3 . 4 0  
.0057 -.0103 - 2 3 8  
D O 5 2  -.0009 - 0 5 4  
.oo 5 4 ,0091 1J. 1 
.OO 6 5 .0186 2.67 
Dl91 D 3 6 4  36.5 
.0228 .05 17 3.46 
13295 .OS69 322 

0 1 9 3  -.0418 -3.40 

0 0 8 3  -.0179 -2.78 
0108 -.0261 - 3 3 3  

D O 6 9  -.0093 - 1 9 7  
0 0 6 2   - 0 0 0 6  -051 
.0065 DO81 1J.4 
a 0 7 4  .O 170 230 
.oa89 a554 3J.3 

-.O22 ,0012 
- 0 1 9  .0009 
- a 1 7  .0007 
- . O l f i  0003 
-.016 0 0 0 1  
-.016 -.0002 
-.016 - . O D 0 5  
-.020 -.0009 

-.022 - 0 0 1 5  

- 0 2 3   a 0 1 2  

-.03.9 .0006 
-.020 11008 

-1118 .O003 
- . o l e  ,0001 
- D l 8  -.0002 
- 0 1 8  -.0004 
-.022 -.0016 

-.o2a - 0 0 1 2  

-.0047 - a 2 2 9  D'889 

-DO68 -0092 .0365 
- 0 0 6 3  -.0140 .0546 

- 0 0 7 0  - 0 0 4 7  .0189 
-.007 1 .O O O O  . 0 0 0 0  

- D O 6 7  ,0090 -.0355 
m.0069 . 0 0 4 4  -.0179 

- D O 5 9  D l 8 5  -.0720 
- D O 4 3  a 2 7 0  -.IO45 
-.004 1 .0306 -.1192 

- 0 0 4 6  - D l 9 9  . 0 7 6 B  
- 0 0 5 9  - D l 2 1  .0465 
-.a066 -.0082 ,0317 
-.0069 - D O 4 1  .a162 

-.OO68 ,0039 -.0149 

-.0053 ,0162 -.0616 
-.0066 .0082  -.0319 

"004 7 . 0 2 3 8  - 0 9 1 0  
-.DO51 .0271  -;Lo42 

- . o 0 7 0  a000 . o o o o  

- D O 4 8  -.0181 0 6 7 9  
- 0 0 5 4  -.0109 ,0412 
- D O 5 9  -0073 .0274 
- D O 6 3  -BO35 .0129 
- 0 0 6 4  0 0 0 0  ,0000 
- a 0 6 3  D O 3 5  -.O129 
- 0 0 5 9  0 0 7 3  - D 2 6 6  
- 0 0 5 4  D a 4 8  -0946 

. . . .  . 



a, des CL I 'D c, L/D cy e; deg 

D l 3 8  - . 0239  - 3 5 0  "022 13010 - . 0 0 5 7  -.0038 . 0 2 1 9  258 - 1 0 . 5  - 6.4 

- 2.4 
- 4.4 

- 0.4 
16 

76 
3.6 

11.7 
13.5 

3.06 - 10.4 - 6.4 - 4.4 - 2.3 - 0.4 
1.6 
3'6 
7 6  

13.5 
11.7 

55 3 - 10.4 - 6 5  - 4.4 - 2.4 - 0.4 
15 
3.5 

11.6 
13.4 

7 .S 

4 9  -.048 
4.9 -.01 6 

4 9 .o 0 8 
4.9 - -0 0 5 

4.9  .o 1. 0 
4 9 .o 3 0 
4 9  1140 
4 9  .062 
5 .o -0 9 4 
5.0 A 1 1  

4.9 - .04 9 
4.9 -.(I17 
4.9 - .o 0 7 
4 9  .DO 5 
4 9  . 0 1 5  
4 9  .o27 
4 9  .03 8 
4 9  . 061  
4 9  . 0 9 4  
5.0 . l o7  

5.0 - .o 4 9 
4 9  - . 0 2 1  
4 9  - . 0 0 9  
4 9  .oo 2 
4 9  .014  
4.9 D 2 3  
4 9  , 034  
5.0 ,058 
5.0 .08 7 
5.0 L O 3  

~~ 

.0080 - . 0050  

-0070  Dl44 
11071 .0046  

D O 9 8  A3335 
.On80 . 0 2 4 1  

D201 D 6 ? 6  
.or  2 3 .o 4 7 3 

. 0 3 3 1  . 0 7 8 0  
8411 . O B 4 8  

D l 5 0  - . 0207  
.0094 - . 0036  

.OO82 .0131 

.O i 0 0 .O 3 0 7  

.0088 . 0 2 2 0  

D l 2 6  ,0392 
a 2 0 4  .OS62 

.o 3 9 7 .07 7 9 
D 3 2 9  .0705 

-0151 -.0188 
B O 9 8  -.OOa6 
0 0 8 6  ,0051 
D O 8 3  .0132 
11087 . 0 2 0 8  
Dl00 . 0290  

.0193 .0530 

.O123 . 0373  

.0309 .0675 
, 0 3 8 4  . 0747  

0 0 8 3  .0047 

- 2.0 4 - 0.6 5 

2 8  9 
11 2 

3.0 4 
3 2  3 
3 1  0 
2.8 3 
2.7 1 

- 3 2 3  - 1.8 4 
- OB 0 

0.6 2 
1.7 3 
2.6 6 
3.0 1 
3.0 1 
2.8 5 
2.7 0 

- 3 2 2  - 2 1 2  - 1115 

2 3  1 
1.5 6 

2.7 8 
3.0 0 
2 8  0 
26 7 

oa 8 

-.015 
"014 
- . 014  
- . 014  
- D l  3 
-.014 
-.012 
- . d l 5  
-.016 

-a18 
-Bo23 

-Dl 6 
-.016 

-.016 
-.016 

- . 0 1 5  
- .017  
"018 - . o l e  
- . 0 2 5  
- 0 2 0  
- D l 9  
-.ole 

- a 1 7  
- D l 7  

- . o l e  
-a19 
- D l 8  
-.017 

.OO 0 6 

.0003 

- . 0 0 0 1  
.0001 

-.0005 

-.0013 
-.0000 

- . 0016  
- . a017  

. Q O l O  

.0006 

.0003 

.0001 

-.0005 
-.0002 

- .o 0 07 
-.(lo12 
-.0016 
- . 0 0 1 6  

9 0 0 9  

PO02 

-DO03 
.oo 0 0 

-.0005 

-11011 
-DO07 

"0014 
- . 0016  

.a005 

- .007 2 .0049 -.0128 

- a 0 7 5  11135 - . P 4 6 4  
-11075 . a 0 9 2  - . 0 2 9 3  

- . 0 0 7 7  .0179  - . 0 6 4 0  
- D O 7 8  . 0 2 2 2  - .P .?96  

- a 0 7 5  .0.349 - d 2 8 5  
- D O 7 8  D 2 6 4  - .0954  

- 1 3 0 6 1  . 0 4 2 7  - J 6 0 3  
- . 0 0 5 7  .0465 - A 7 6 5  

-.a068 .0055 -Dl44 

- .007 4 . 0 1 2 7  -.0419 
-.PO7 2 . 0 0 9 1  - .0 .273  

m.007 4 , 0 1 6 4  - .0557  
- D O 7 3  . 0 2 0 3  - . 0 7 0 B  
- D O 7  2 - 0 2 4 2  -.CY840 

- B O 5 7  -.0019 . 0 1 6 2  

- D O 6 6  . 0 ? 2 1  - a 1 5 9  
- B O 5 8  a 7 9 5  - 1 4 6 0  

. - .  

~~ 

- . 0 0 5 3  io4 z 7  - 5 5 9 5  
_ ~ -  

- 0 0 5 6  -.0008 .0129 
m.006 2 .0060 -.0141 
-.0065 D O 9 2  - . a 2 6 5  
- a 0 6 7  9 1 2 5  -11389 
-.0067 Dl61 -13527 
- . 0 0 6 5  Bo194 - .0650  
-.0062 9 2 3 2  - 0 7 9 4  

- . 0 0 5 1  .0374 - A 3 5 3  
- . 0 0 5 6  a301 -.lo58 

-.0051 a408 -A496 

.- . . . .. . .. 
1 

. . .  . 
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.. .. 

' I 

~ 

4.9 - .03 6 - 6.4 - 4 3  - 2 3  - 0.3 
1.6 
3.6 
7.7 

11.7 
13s 

3.05 - 10.4 - 6.4 - 4 3  - 2 3  - 03 
id 

7.7 
3 6  

3. 1.7 
1 3.5 

3 5  3 - 10.4 - 6.4 - 4.4 - 2.4 - 0.4 
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NACA RM A58C05 

(a) Three-quarter front view of model. 
A-23371 

(b) Three-quarter  rear view of model. 

Figure 1.- Model details and dimensions. - 



t t . 26.46 



‘ I 

A l l  dimensions in Inches A 

9 

Section A-A 



. . . . - .. . . . . . .  

Figure 2.- Uft, drag, and pitching-moment characterl&ics with the canard on at constant 
deflection angles a d  with the canard off. 
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Figure 3.- VeiatFon of  canard  normal-force and hinge-moment  coefficients 
as a function  of angle of attack at  constant  deflection angles. 
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Figure 3. - Concluded. 



54 - NACA RM ~ 5 8 ~ 0 5  

c 
La 

.06 

.04 

.02 

a.c., $ E 

M 

Figure 4.- Variation of  maximum l i f t -drag  ratios,  lift-curve slope, 
mFnimum drag coefficients, and aeroQnaniic centers as a m c t i o n  of 
Mach number with the canard on asd off. (Mach number 0.70 t o  2.22 
data obtained from ref. 1.) 
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Figure 5. - Continued. 
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Figure 6.- The effect of canard deflection on t he  lateral-directional 
characteristics with the vertical tail on and off as a function of 
angle of attack at  constant sideslip angles. 
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Figure 6.- Continued. 
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Figure 6.- Concluded. 
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Figure 7. - V a r i a r t i o n  of LX z,/k3, %/e, &,/a aB a function of  Mach 
nunber at constant angle of attack with the caaard on and off, and 
w i t h  the vertical tail on. 
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Figure 7.- Concluded. 

. 



I 
f 


